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1 
INTRODUCTION  
 
 
Spina bifida is the second most common congenital disorder (Detrait et al., 2005; 
Mersereau et al., 2004). It is also the most complex malformation compatible with life 
and can be viewed as a chronic condition. Hence, the disorder invokes decision-
making processes concerning highly sensitive issues such as the termination of 
pregnancy, selection criteria for treatment, and end-of-life decisions (Kompanje, de 
Jong, Arts, & Rotteveel, 2005). What is more, the provision of care to the affected 
child and his or her family is very complex and a life-long process. 
Given its prevalence, the far-reaching severity of spina bifida, and the invasive 
ramifications for the child and his or her family, it is striking that the evidence base of 
the current care and treatment decisions is very thin (Liptak, 2003). This is particularly 
true for the area of family functioning (Holmbeck, 2003; Kazak, 1997; Singh, 2003; 
Thompson & Kronenberger, 1992). The relative dearth of studies on families of 
children with spina bifida is symptomatic for the field of pediatric psychology in 
general (Sloper & Turner, 1993; Thompson & Gustafson, 1996). Likewise, there are 
no recent systematic reviews available on how spina bifida affects family life. 
Signaling these gaps in our understanding, this thesis was designed to document 
and expand the evidence base of how families function in the face of spina bifida. 
More particularly, we focused on parents and posed the question: how do parents adapt 
and which conditions help them to face the extra demands of parenting a child with 
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spina bifida? We concentrated on parents, not only because their psychosocial 
functioning is important in itself, but also because parental functioning has been 
identified as the primary influence on adjustment of children with chronic disorders, 
their siblings, and the family as a whole (Drotar, 1997; Thompson & Gustafson, 1996). 
The research of this thesis was conducted at the interface of medicine and 
psychology. Therefore, in this introductory chapter, a specification of the 
epidemiology, impairments, and treatment of spina bifida will be provided first. 
Thereafter, a concise chronological overview of the medical and psychological 
perspectives on psychosocial dimensions of chronic disorders will be described to 
position our work, and finally, the specifically addressed research questions of this 
dissertation will be outlined. 
I .  S P INA  B I F IDA  
1 . 1  P r e v a l e n c e  a n d  I n c i d e n c e  
Spina bifida is the most common congenital malformation of the nervous system 
(Mathews, Honein, & Erikson, 2002; Mersereau et al., 2004; Mitchell et al., 2004). If 
left untreated, it is uncertain whether and within which time span – days, weeks, 
months, or years – a child with spina bifida will die (Kompanje et al., 2005). With 
treatment, research has shown that approximately 91% of the affected children survive 
one year after birth and 78% survive up to 17 years (Wong & Paulozzi, 2001). 
Spina bifida appears slightly more often in girls than in boys. Its prevalence varies 
across populations and geographical regions, depending on genetic and environmental 
factors (EUROCAT, 1998; Mitchell et al., 2004). In the US, it has been estimated that 
spina bifida is prevalent in 0.29‰ of the Black population, 0.34‰ of the Caucasian 
population, and 0.42‰ of the Hispanic population (Williams, Rasmussen, Flores, 
Kirby, & Edmonds, 2005). In The Netherlands, general-practitioner records of 1998 
show a prevalence of approximately 3,300 women (0.40‰) and 3,900 men (0.50‰) 
with spina bifida (Cornel, 2005). The records also indicate that the prevalence 
decreases with age, from 0.83‰ among 0-14 year-old children to 0.20‰ among 
people above the age of 75. The general-practitioner records however do not include 
patients who live in residential health-care facilities and are therefore underestimations 
of the actual prevalence. 
World wide, the incidence of spina bifida has been estimated at approximately 1 in 
1,000 live births (Nelson, Behrman, Kliegman, & Jenson, 2000), affecting 225,000 
children a year (Oakley, 2002). In developing countries, the spina-bifida birth rate is 
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higher than in industrialized countries. For example, in Tanzania the incidence of 
spina-bifida live births is estimated at 1.35‰ (Kinasha & Manji, 2002). In the U.S., 
the incidence of spina bifida has declined over the past decades as a result of 
prevention programs, such as, informative campaigns promoting women to take folic 
acid before and during pregnancy and the mandatory fortification of cereal grain 
products since 1998 (Mathews et al., 2002; Nelson et al., 2000). The current incidence 
of spina-bifida pregnancies in the U.S. is estimated at 0.41‰ (Mersereau et al., 2004). 
In addition, prenatal screening of spina bifida through maternal serum alpha-
fetoprotein and ultrasonography has become part of the standard care in the U.S. In 
case of suspected malformations, these tests are followed by a more detailed 
ultrasonography and amniocentesis (Mitchell et al., 2004). This protocol enables the 
early detection of 80% to 90% spina-bifida pregnancies (Havermans & Eiser, 1991). In 
general, the majority of parents decide to terminate the pregnancy if spina bifida is 
diagnosed (Freeman, 1998). Still, the number of spina-bifida live births in the U.S. 
remains approximately 0.21‰ per year (Mathews et al., 2002). 
In The Netherlands, the promotion of folic acid intake, standard prenatal 
diagnostics, and abortion rates are not as far-reaching. Since 1995, informative 
campaigns have begun to promote women to take folic acid both before and during 
pregnancy. This policy has achieved that 35.5% of the pregnant women in 1998 
consumed the recommended dose of folic acid (de Walle, de Jong-van den Berg, & 
Cornel, 1999). In spite of these efforts, no declines in the incidence of neural-tube-
defect pregnancies occurred between 1988 and 1998 in The Netherlands (Van der Pal-
de Bruin, van der Heijden, Buitendijk, & den Ouden, 2003). 
As regards prenatal diagnostics, in The Netherlands, a first-trimester ultra-
sonography is commonly performed to determine the term of pregnancy. A structural 
ultrasonography is increasingly offered at 20 weeks of gestation. The latter procedure 
however, has only begun to be part of the standard prenatal care, this year. Extensive 
prenatal diagnostics are only standard for families with a history of hereditary 
disorders and for women of 36 and older (NVOG, 2002). The percentages of spina-
bifida pregnancies detected by the Dutch standard care system are currently unknown. 
Finally, European figures show that approximately 40% of the early detected spina-
bifida pregnancies are terminated (EUROCAT, 1991). 
Dutch estimates based on multiple databases for the period 1995 to 1998, have 
shown incidences of 1.47‰ live births and 0.34‰ still births with neural tube defects 
(Van der Pal-de Bruin et al., 2003). Although spina bifida is the most common neural 
tube defect, estimates based on general practitioner records in the same period only 
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show incidences of 0.56‰ spina-bifida live births and 0.15‰ spina-bifida death births 
(fetal deaths and induced abortions) (Anthony et al., 2001; Reefhuis, Samrén, & van 
Diem, 2000). The spina-bifida estimates are less than half the neural-tube-defect 
estimates. Possibly this discrepancy is due to variations in the methods of estimation. 
In general, most registrations involving spina-bifida pregnancies are underestimates of 
the actual incidence. One study calculated that about 50% of the spontaneous abortions 
involve spina bifida; however, many miscarriages remain undiagnosed and therefore 
do not appear in statistic surveys (Frey & Hauser, 2003). 
In sum, despite primary prevention programs, prenatal care, and termination of 
early detected spina-bifida pregnancies, the number of children born with spina bifida 
is substantial. Although, some epidemiologists may view spina bifida as a pandemic 
that should be eradicated in the same way as diseases such as polio (Oakley, 2002), 
most epidemiologists observe that downward trends of spina-bifida live births in the 
U.S. and U.K. have stabilized since the past few years. Their prognosis is that the 
spina-bifida birth rate has reached a minimum, beyond which further reduction may 
not be feasible (OldeScholtenhuis et al., 2003). 
1 . 2  S t r u c t u r a l  I mp a i rm e n t s :  P h y s i o p a t h o l o g y  
In a normal embryo the spinal cord is formed during three basic stages: gastrulation 
(weeks 2-3), primary neurulation (weeks 3-4), and secondary neurulation (weeks 5-6). 
Spina bifida develops from abnormalities during one of these stages (Rossi et al., 
2004). The defect can occur at any level of the spine. The precise causes of spina 
bifida are unknown, but both genetic (mutations in folate-responsive or folate-
dependent pathways) and environmental (e.g., drugs and malnutrition) factors have 
been found to be associated (Mitchell et al., 2004; Nelson et al., 2000; Steegers-
Theunissen, 1993; Wolraich, 1983). Spina bifida is commonly categorized into spina 
bifida occulta (closed) and spina bifida aperta (open) (Nelson et al., 2000); however, 
some authors have proposed to make adjustments in classifications and terminology 
based on magnetic resonance imaging (MRI) (Rossi et al., 2004). 
To this view, spinal and spinal cord malformations are referred to as spinal 
dysraphism. Spinal dysraphism can be subdivided into closed and open forms. Closed 
spinal dysraphism (CSD) is relatively common and stems from a failure in the 
vertebral-column formation after closure of the neural tube (Fletcher et al., 2004). In 
CSD, the underlying malformation is covered with continued skin. In many cases a 
small hairy patch, a lipoma (a benign tumor of fatty tissue), or a cutaneous birth mark 
is visible on the back (Nelson et al., 2000; Rossi et al., 2004). Figure 1 displays an 
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example of CSD; however, it should be noted that 
CSDs are heterogeneous. They can be subcategorized 
by the presence or absence of subcutaneous mass – a 
swelling of tissue under the skin. CSDs with 
subcutaneous mass include: lipomyelocele, lipo-
myelomeningocele, meningocele, and myelocysto-
cele. CSDs without subcutaneous mass can be simple 
dysraphic states (e.g., dermal sinus) or complex 
dysraphic states involving disorders of the notochord 
– the flexible rod composed of cells from the 
mesoblast that defines the primitive axis of the 
embryo. 
Generally, children with CSD have less severe 
impairments than children with open forms of spinal 
dysraphism. Impairment of bladder and bowel 
function, sensory and motor function, and the risk of 
contracting meningitis are common problems. Cerebral problems are usually not 
present. CSD may co-occur with a tethered cord – an abnormal attachment of the 
spinal cord within the boney spine. If left untreated, the spinal cord can become 
stretched when the child grows. This in turn, may cause progressive neurological (e.g., 
pain in the lower back), urological (e.g., bowel and bladder dysfunction), and 
orthopedic (e.g., spine curves: kyphosis or scoliosis) 
problems (Kinsman, 2001). 
In open spinal dysraphism (OSD), there is 
exposure of abnormal nervous tissue through a skin 
defect (Rossi et al., 2004). Figure 2 illustrates an 
example of OSD. Two main types can be discerned: 
(1) myelocele (ML) and (2) myelomeningocele 
(MMC). Both types originate from defective closure 
of the primary neural tube, with persistence of a 
segment of non-neurulated placode – the thickened 
plate of ectoderm in the early embryo from which the 
sense organ develops. In ML, the placode is flush 
with the skin surface. The majority of children with 
OSD however, have MMC (Rossi et al., 2004). In 
MMC, the subarachnoid space – the compartment 
Figure 1 Closed Spinal Dysraphism 
Figure 2 Open Spinal Dysraphism 
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within the spinal column which contains cerebrospinal fluid (CSF) – is expanded and 
results in protrusion of the placode (Rossi et al., 2004). A fluid-filled sac (cele) 
including both the meninges and some part of the actual spinal cord is visible on the 
back (Nelson et al., 2000). OSD produces long-term neurological loss (e.g., loss of 
sensory and motor functions in the lower part of the body, including paraparesis), 
urological problems (e.g., bladder and bowel dysfunction), orthopedic complications 
(e.g., contractures such as clubfeet, hip dislocations, scoliosis, and kyphosis), and skin 
problems (Fletcher et al., 2004; Nelson et al., 2000; Rossi et al., 2004). It is important 
to realize that OSD commonly coincides with brainstem and cerebral disorders. The 
early gestational disruptions in the neuroembryogenesis include significant 
perturbations of the brain development leading to congenital abnormalities of the 
brainstem, cerebellum, midbrain, and corpus callosum (Fletcher et al., 2004). 
Commonly, children with MMC have Chiari type II malformations, a deformity in 
which the lower part of the cerebellum protrudes into the spinal canal, causing 
dysfunction of the hindbrain (Stevenson, 2004). Symptoms associated with Chiari type 
II malformations can include feeding difficulty, choking, stridor, apnea, vocal cord 
paralysis, pooling of secretions, and dysfunction of the upper extremities. 
Between 80% and 90% of children with OSD have hydrocephalus – accumulation 
of fluid in the head (Mitchell et al., 2004; Nelson et al., 2000; Steegers-Theunissen, 
1993). Sequels of  hydrocephalus are increased intracranial pressure and secondary 
brain injuries (Mitchell et al., 2004; Nelson et al., 2000). 
1 . 3  F u n c t i o n a l  I mp a i rm e n t s  
The degree of functional impairment a child with spina bifida will experience, depends 
largely on the type of spinal dysraphism, the location of the lesion, the presence of a 
Chiari type II malformation, the presence of hydrocephalus, and the severity of 
orthopedic deformities (Heinsbergen, Rotteveel, Roeleveld, & Grotenhuis, 2002; 
Nelson et al., 2000; Rossi et al., 2004). Location is important because it corresponds 
with function (Mitchell et al., 2004). Figure 3 displays locations of spinal cord injury 
and possible corresponding dysfunctions. The most salient disabilities are sensory and 
motor problems, bladder and bowel dysfunction, and cognitive deficits. Secondarily, 
between 29% and 72% of the children also develop latex allergy, possibly because 
infants with spina bifida are very frequently exposed to latex during medical 
examinations and surgery (Bohle et al., 2000).  
Sensory and motor problems. Most children with spina bifida have some degree of 
leg dysfunction (Mitchell et al., 2004).  Depending  on  the severity and location of the 
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spinal-cord anomaly, this can range from mild sensory and motor disturbances to 
complete paralysis of both legs. Many children have orthopedic deformities of the 
hips, legs, and feet. In a Dutch study (ASPINE), the ambulation status of 179 
adolescents was studied. Type of spinal dysraphism and ambulation status were found 
to be related. The majority of adolescents with CSD (95% of n = 37) or OSD without 
hydrocephalus (87% of n = 23) were at least community ambulators – being able to 
walk in- and outdoors for most of their activities, in some cases needing crutches or 
braces. In contrast, most adolescents who had OSD with hydrocephalus (69% of n = 
119) were non-ambulators or at best household ambulators – capable of walking only 
indoors with an apparatus. Associations between spinal lesion level and ambulation 
were also significant; the higher the lesion level, the more ambulatory problems 
(Verhoef, Barf, van Asbeck, Gooskens, & Prevo, 2004). 
Figure 3 - Spinal Cord Injuries and Possible Effects on Functions 
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Bladder and bowel dysfunction. Most children with spina bifida face severe 
problems with both bladder and bowel functions (Mitchell et al., 2004). Normal 
bladder and bowel functioning require an intact spinal cord. Difficulties with emptying 
the bladder can result in a reflux of urine from the bladder into the kidney ultimately 
causing kidney damage, which can be life-threatening. In the ASPINE study, reviews 
of patient histories revealed urinary incontinence in 35% of the adolescents with CSD, 
52% of the adolescents with OSD without hydrocephalus, and 71% of the adolescents 
with OSD and hydrocephalus. Fecal incontinence was less common, but still found in 
8% of the adolescents with CSD, 13% of the adolescents with OSD without 
hydrocephalus, and 46% of the adolescents with OSD and hydrocephalus. Obstipation 
was a problem for 35% of the adolescents with CSD, 30% of the adolescents with 
OSD without hydrocephalus, and 45% of the adolescents with OSD and 
hydrocephalus. Overall, bladder and bowel dysfunction coincided more often with 
higher lesion levels than with lower lesion levels (Verhoef et al., 2004). 
Cognitive deficits. At least 70% of the children with spina bifida have normal 
intelligence, but the incidence of learning problems and seizure disorders is higher 
than in general populations (Nelson et al., 2000). Both are virtually exclusively 
attributable to hydrocephalus (Heinsbergen et al., 2002). In the previously mentioned 
ASPINE study, 3% of the adolescents with CSD and 20% of the adolescents with OSD 
and hydrocephalus had an IQ of 70 or below. In contrast, all adolescents with OSD 
without hydrocephalus had an IQ above 70 (Verhoef et al., 2004). Overall, children 
with MMC have weaker performal than verbal IQ profiles, however there are 
considerable individual differences (Fletcher et al., 2004). 
1 . 4  T r e a tm e n t  
Spina bifida cannot be cured, because the nerve tissue cannot be replaced or repaired 
(Mitchell et al., 2004; Nelson et al., 2000). The complexity of the disorder is such, that 
the management and supervision of spina bifida requires a well-coordinated 
multidisciplinary team involving pediatricians, neurologists, neurosurgeons, urologists, 
orthopedic surgeons, rehabilitation specialists, physical therapists, specialized nurses, 
psychologists, and social workers. Ongoing therapy, medical care, and/or surgical 
treatments are often necessary to prevent and manage complications throughout the 
child’s life (Mitchell et al., 2004; Nelson et al., 2000). 
Surgery of the spinal defects. Infants with CSD usually do not require surgery until 
childhood. Surgical correction of the tethered cord for some of these children will be 
necessary to prevent damage to the spinal cord during growth spurts. For most infants 
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with OSD surgical closure of the back follows within a few days after birth. The 
surgery can be delayed for a couple of days with antibiotics, because infections 
(meningitis), sometimes due to CSF leaks, do not rise until a week after birth (Mitchell 
et al., 2004). Since 1994, experiments have been conducted with prenatal surgery 
aimed at closing spinal dysraphism in-utero at 20 weeks of gestation (Adzick, Sutton, 
Crombleholme, & Flake, 1998). Proponents of this approach claim that prenatal 
surgery will progressively replace a substantial portion of the current postnatal 
surgery. They maintain that spinal dysraphism can be routinely detected before 20 
weeks of gestation. The rationale for in-utero surgery is based on the so called 
“Second-hit theory”. This theory holds that exposure of open spinal dysraphisms to 
amniotic fluid throughout the whole term of pregnancy causes secondary damage to 
the child. This damage can be prevented by closing the defect at an earlier stage. Until 
2004, approximately 400 prenatal closures had been performed (Mitchell et al., 2004). 
Definite evidence showing that in-utero treated children have better outcomes is still 
lacking (Mitchell et al., 2004). 
Regulation CSF drainage. After repair of the back, infants with hydrocephalus 
require surgery to regulate the drainage of CSF and to release raised intracranial 
pressure. Most often, treatment consists of a shunting procedure – insertion of a drain 
connecting the ventricles with the abdomen (Grotenhuis, 2000; Mitchell et al., 2004). 
In the course of the child’s life revisions or replacement of the shunt may be necessary 
(Nelson et al., 2000). 
Decompression of Chiari type II malformations. Most of the children with Chiari 
type II malformations do not manifest symptoms of dysfunctions in the hindbrain. In 
case they do, however, surgical decompression of the medulla – the caudal-most part 
of the brainstem containing many sensory and motor tracts – and the cervical cord can 
prevent serious morbidity and mortality (Nelson et al., 2000; Stevenson, 2004). 
Bladder and bowel management. Bladder and urinary tract management often 
involves a combination of intermittent catheterization, pharmacological agents, and in 
some cases surgical intervention (Mitchell et al., 2004; Nelson et al., 2000). With these 
measures the majority of children eventually become continent. Periodic urine cultures 
and assessment of renal function are necessary to prevent the need for surgical 
diversionary procedures and mortality associated with progressive renal failure. Later 
in life, some children can benefit from surgical implantation of an artificial urinary 
sphincter often in combination with bladder augmentation (Nelson et al., 2000). Bowel 
management consists of the use of suppositories, enemas including antegrade colonic 
enemas, or laxatives (Mitchell et al., 2004). With a schedule of timed enemas or 
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suppositories, which allow evacuation at a predetermined time once or twice a day, 
children do not need to be bowel obstipated or incontinent. 
Orthopedic corrections. For many children orthopedic surgery is required to 
correct clubfeet and dislocated hips which, if untreated, can lead to progressive loss of 
ambulation. Continuous monitoring of orthopedic abnormalities, especially those 
developing in later years (i.e., scoliosis and kyphosis), is needed (Mitchell et al., 2004; 
Nelson et al., 2000). Scoliosis and kyphosis, without treatment, can oppress the lungs, 
decreasing their capacity, and ultimately causing serious respiratory problems. 
Ambulation care. After the neonatal care, at some stage in life, many children with 
spina bifida will require assistive devices such as braces, crutches, or wheelchairs to 
achieve some form of ambulation. 
Selective treatment issues. Without entering debates of medical treatment options 
(De Jong, 2006; de Leeuw, 1996; Freeman, 1986, 1998; Kompanje et al., 2005; 
Rotteveel, Mullaart, Gabreëls, & van Overbeeke, 1996; Verhagen, Sol, Brouwer, & 
Sauer, 2005a, 2005b), it is important to note that in a few exceptional cases, MMC –  
particularly when combined with other congenital anomalies – can be so severe that 
questions arise as to whether active surgical treatment of the infant is indicated, if not 
technically impossible. In the 1970s Lorber proposed criteria for selective treatment of 
MMC (Lorber, 1971; Lorber & Zachary, 1978). Although these criteria are still widely 
cited (Nelson et al., 2000), many clinicians agree that they fall short (Freeman, 1998). 
First, because MMC is such a complex and heterogeneous disorder, that no firm 
prognoses about the child’s physical and mental outcomes can be made until later in 
the child’s life (Mullaart, 2000; Rotteveel et al., 1996). Second, because it is in fact 
impossible to determine objectively what the expected quality of life for the child and 
his or her family will be, particularly when that life has hardly begun. 
This leaves parents and spina-bifida teams in a vacuum not only with regard to 
medical, but also bioethical and juridical questions. In response to this situation, 
scientific efforts are being made to improve the base of medical prognoses, for 
example through refining the diagnostic assessment protocols for spina bifida (Arts & 
de Jong, 2004). Moreover, many studies are devoted to investigating the quality of life 
experienced by children, adolescents, and adults with various types of spina bifida 
(Bomalaski, Teague, & Brooks, 1995; Cate, Kennedy, & Stevenson, 2002; Kirpalani et 
al., 2000; Körner, Schlüter, Lax, Rübben, & Radmayer, 2006; Leger, 2005; Padua et 
al., 2004; Sawin, Brei, Buran, & Fastenau, 2002; Schoenmakers, Uiterwaal, Gulmans, 
Gooskens, & Helders, 2005). Meanwhile, there are ongoing public and professional 
debates about decision options such as: withholding treatment, withdrawing treatment, 
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administering supportive palliative care which might (or might not) accelerate the 
process of dying, and end-of-life decisions (De Jong, 2006; de Leeuw, 1996; Freeman, 
1986, 1998; Kompanje et al., 2005; Rotteveel et al., 1996; Verhagen et al., 2005a, 
2005b). 
1 . 5  S umma r y  
In sum, spina bifida (spinal dysraphism) is a complex congenital disorder covering a 
wide array of central nervous system malformations. The sequels depend on the type 
of spinal dysraphism, its location, and the co-morbidity of a Chiari type II 
malformation, hydrocephalus, and orthopedic deformities. Many children with spina 
bifida have ambulation problems, ranging from light leg impairment to complete 
paralysis. Other impairments involve bladder and bowel dysfunction, and cognitive 
deficits, albeit that most children function at a normal or slightly lower level of 
intelligence. Children with spina bifida cannot be cured. The majority of these children 
require life-long treatment and monitoring by a multidisciplinary team of (para) 
medical and mental health professionals. 
I I .  P S YCHOSOC IAL  D IMENS IONS  OF  CHRONIC  D I SORDERS  
In the literature, two increasingly intertwined strands of research with an interest in 
psychosocial dimensions of chronic disorders can be perceived. The first tradition 
departs from a medical perspective and is primarily focused on classifying disorders 
and assessing the outcome of treatment on the day-to-day lives of affected patients and 
their environment. The second tradition departs from a psychological perspective and 
is principally focused on describing and explaining how patients with disorders and 
their families adjust to the stresses engendered by the medical condition. Without 
providing a comprehensive overview, we shall sketch the histories of both perspectives 
and highlight their most important ideas and concepts. 
2 . 1  M e d i c a l  P e r s p e c t i v e :  Q u a l i t y  o f  L i f e  
In the 1960s, advances in medical care increased the survival rates of individuals with 
severe disorders and diseases. A fairly new population of patients with chronic health 
problems came into view. As they could not be cured, treatment began to focus on 
decreasing discomforts and making these patients feel better (Eiser & Morse, 2001). 
Hence, the medical paradigm shifted from appraising the success of treatment by using 
primarily ‘objective’ indicators (e.g., quantity of survival, morbidity) to appraising 
both ‘objective’ as well as ‘subjective’ outcomes (Dedhiya & Xiaodong Kong, 1995).  
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To establish both type of outcomes, a medical interest in the patient’s Quality of 
Life (QoL) evolved. QoL became a category in the Index Medicus in 1966 (Bergner, 
1989). Since then, no formal unified scientific definition of QoL has emerged though. 
Instead, QoL has remained an umbrella term which comprises many concepts. In 
every-day language, people attribute different meanings to QoL: happiness, health, 
material wealth, fulfilling relationships with family and friends, and/or good 
citizenship (Eiser & Morse, 2001). In addition, perceptions of QoL differ across time 
and cultures. Correspondingly, different scientific disciplines emphasize different 
concepts related to an individual’s QoL (for a review see Eiser & Morse, 2001). In 
medicine, QoL is often conceptualized and operationalized in terms of the impact of 
health and illness on various life domains. Consensus has emerged that these domains 
should include: (1) health status and physical symptoms, (2) functional status, (3) 
psychological and emotional functioning, and (4) social functioning (Quittner, Davis, 
& Modi, 2003). The term Health-Related Quality of Life (HRQoL) is commonly used 
to distinguish the medical QoL concept from generic QoL concepts and to define QoL 
in terms of disease-specific domains. There are however authors who are opposed to a 
diversification of the conceptualization and measurement of QoL (Wallander, Schmitt, 
& Koot, 2001). Their first argument is that QoL is a holistic concept and an attempt to 
describe how well or poor life works for a specific person at a particular point in time. 
It is impossible for an individual to discern how much his or her QoL is influenced by 
health-related experiences and how much by other current and past experiences. These 
aspects cannot be theoretically distinguished, nor be measured in a strictly valid way. 
Secondly, the implicit goal of any care provided to individuals with specific 
conditions, is to restore a QoL which is comparable to that of individuals without the 
specific condition. A disease-specific approach to conceptualizing and measuring QoL 
complicates the comparison of QoL across different groups of people. Finally, 
diversification of QoL concepts can lead to the unintended effect of slowing down 
progress of research in this field. 
Although an interest in QoL has existed since the 1960s, it was not until the United 
Nations World Health Organisation (WHO) published a trial version of the 
International Classification of Impairments, Disabilities and Handicaps (ICIDH) 
(WHO, 1980), that the term gained tremendous importance in medical care and 
research. The overall aim of the ICIDH was to provide a unified, standard language 
and framework for the description of health and health-related states. In this 
classification the terms impairment, disability, and handicap were introduced as 
follows. Impairment was defined as an abnormality of a structure or function (e.g., 
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malformation of the spinal cord). Disability was conceived as the functional 
consequence of impairment (e.g., bladder and bowel dysfunction, inability to walk, 
and cognitive deficits). And, handicap was defined as the social consequence of 
impairment (e.g., social isolation, limited career opportunities). These WHO 
definitions provided further impulses to evaluate health states in both objective and 
subjective terms. They also illustrated that not all impairments result in disabilities or 
handicaps depending on the psychosocial dimensions of the patients’ life. 
From the mid 1990s onwards, revisions of the classification have taken place. In 
May 2001, the 54th World Health Assembly endorsed the current International 
Classification of Functioning, Disability, and Health (ICF) (WHO, 2001). The 
emphasis on negative health states (i.e., impairments, disabilities, and handicaps) has 
been replaced by a more neutral classification, consisting of two domains: (1) body 
structure and function, and (2) activities and participation. In the first domain, body 
structures are defined as anatomical parts of the body such as organs, limbs and their 
components, and body functions are defined as physiological functions of the body 
systems including psychological functioning. From this it follows that impairments are 
viewed as problems in body structure or function with a significant deviation of loss. 
In the second domain, activity is defined as the execution of a task or action by an 
individual and participation is defined as involvement in a life situation. The term 
handicap has been replaced by the terms activity limitations and participation 
restrictions. In addition to the two domains, a section on environmental factors has 
been included as part of the ICF. By this means, the importance of the role of 
environmental factors in either facilitating functioning or creating barriers for people 
with impairments is recognized. Environmental factors are defined as the physical, 
social, and attitudinal environment in which people live and conduct their lives. They 
are organized at two different levels; the individual and societal environments. The 
individual environment refers to the immediate environment of the individual (e.g., 
home, workplace, school). The societal environment encompasses the formal and 
informal structures, services, and overarching approaches or systems in the community 
or society that have an impact on individuals. 
One of the purposes of ICF is the provision of a scientific basis for understanding 
and studying health and health-related states, outcomes (QoL) and determinants. The 
WHO maintains that ICF is a classification, which does not model the “process” of 
functioning and disability (WHO, 2001); however, to their view, ICF provides 
building blocks for scholars who aim to create models and who aim to study different 
aspects of this process. 
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A visualization of how the components of ICF are thought to interact can be 
viewed in Figure 4. The model depicts how an individual’s functioning in a specific 
life domain is an interaction or complex relationship between health condition and 
contextual factors (i.e., environmental and personal factors). Personal factors are not 
(yet) classified in ICF. They can refer to a wide array of personal attributes including, 
gender, race, age, coping styles etc. The interaction among the health condition, 
environmental factors and personal factors is assumed to be dynamic, meaning that 
change in one component will lead to changes in the others. The outcome of the 
interactions is expressed as QoL in the domains of body functions and structures, 
activities, and participation. 
In conclusion, a medical interest in the psychosocial dimensions of chronic 
disorders has evolved since the 1960s. The main interest has been to classify disorders 
and to evaluate treatment. In the World Health Organisation’s ICF, disorders are 
described along dimensions of body structure and functions on the one side, and 
activities and participation on the other. Related to this descriptive interest, a strand of 
research devoted to QoL has emerged to evaluate treatment. Although unifying QoL 
concepts and measures are lacking, consensus exists about the inclusion of domains 
which overlap with the ICF dimensions: (1) disease state and physical symptoms (i.e., 
structural impairments), (2) functional status (i.e., functional impairments), (3) 
psychological functioning (i.e., functional impairments), (4) social functioning (i.e., 
Figure 4 - World Health Organisation’s Model of Interactions among Components of the 
International Classification of Function and Disability (ICF) 
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activity limitations and participation restrictions). To some extent scholars debate 
whether QoL should be conceptualized in terms of Health-Related Quality of Life. 
And finally, in the last version of ICF a rudimentary conceptual framework has been 
included, which appears to prelude a shift of interest towards analytical studies on 
determinants of QoL. 
2 . 2  P s y c h o l o g i c a l  P e r s p e c t i v e :  D i s a b i l i t y - S t r e s s - C o p i n g  Mo d e l  
Parallel to the medical perspective, a psychological interest aimed at fostering 
adjustment of children and their families in response to chronic disorders emerged in 
the 1960s (Thompson & Gustafson, 1996). At the outset, studies departed from the so 
called ‘maladjustment’ or ‘deficit-centered’ paradigm (Eiser, 1990). The underlying 
assumption was that stresses caused by a chronic childhood disorder would 
inescapably cause psychopathology in the child and his or her family. Research was 
mostly explorative and comprised of qualitative, semi-open interviews with parents. 
In the 1970s, these studies were followed by quantitative studies. Two designs 
emerged: descriptive between-group and analytical within-group designs (Thompson 
& Kronenberger, 1992). In between-group studies, differences between groups of 
children with chronic disorders and their families and control groups are examined. In 
within-group studies, associations between the severity of the child’s disorder and 
outcomes of adjustment are investigated within a sample. In most studies, closed-
format questionnaires were used. Findings revealed differential effects of chronic 
disorders on the child’s and his or her family’s adjustment, meaning that some children 
and their families adapted very well to the disorder-related stresses, whilst other 
children and their families adapted very poorly (Pless & Pinkerton, 1975). In other 
words, between-group studies did to substantiate that all children with chronic 
disorders and their families functioned less well than able-bodied children and their 
families, and within-group studies did not confirm strong relationships between the 
severity of the child’s disorder and maladjustment (Thompson & Gustafson, 1996). 
The deficit-centered paradigm was refuted. Scholars began to recognize that 
adjustment was determined by multiple factors. They formulated the first 
comprehensive theories. In these theories, the emphasis was on psychological 
functioning in response to chronic childhood disorders. The Integrated Model of 
Adjustment to Chronic Illness (Pless & Pinkerton, 1975) is perhaps the most 
influential example of these theories. In this model, psychological adjustment was 
defined as a transactional process in which individuals continuously cope with the 
demands and stresses of the environment. Psychological adjustment was expected to 
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change over time; therefore, the individual’s psychological functioning at any given 
moment was regarded as the cumulative product of earlier transactions. Three 
conceptual components of this model became predecessors of later theoretical 
frameworks: (1) chronic disorder is a stressor, (2) adaptation to the stresses 
engendered by chronic disorder is a continuous process over time, and (3) coping plays 
a key role in the adaptive process. 
By the 1980s, scholars continued to identify factors and processes that contributed 
to the variability in adjustment to chronic disorders (Byrne & Cunningham, 1985). 
From this period on, two approaches can be distinguished: the categorical versus the 
non-categorical approach (Eiser, 1990; Thompson & Gustafson, 1996). In studies with 
a categorical design, adjustment to one specific disorder is examined. In studies with a 
non-categorical design, adjustment to chronic disorders in general is investigated, 
meaning that children with different disorders are combined in one sample. The main 
advantage of this approach is that sample sizes no longer depended on the prevalence 
of one specific disorder. Hence, larger samples became available to test multiple 
determinants of adjustment through more advanced statistical analyses (i.e., multiple 
regression analysis, structural equation models, and hierarchical multi-level analysis). 
Adversaries of the non-categorical approach, however, argued that information on 
adjustment to disorder-specific demands can be overlooked in a non-categorical 
approach. Proponents, on the other hand emphasized that there is considerable 
commonality in the psychosocial ramifications of chronic disorders, despite the 
biomedical uniqueness of each specific disorder (Pless & Pinkerton, 1975; Rolland, 
1987; Stein & Jessop, 1982; Wallander & Varni, 1998). Examples of such 
communalities are the onset of illness (acute versus gradual), the course of illness 
(progressive, constant, or episodic), life-threatening potential (fatal, life-shortening, 
non-fatal), functional impairments (incapacitating versus non-incapacitating), mental 
retardation, intrusiveness of treatment (care burden, hospitalization), visibility of 
impairments, and social stigma (Rolland, 1987; Stein & Jessop, 1982). To this date, 
the discussion continues because empirical proof for the non-categorical claim of 
communality is still premature (Wallander, Thompson, & Alriksson-Schmidt, 2003). 
In the advent of the 1990s, existing models (Moos & Schaefer, 1984; Moos & Tsu, 
1977; Pless & Pinkerton, 1975) and new perspectives on stress and coping (Lazarus & 
Folkman, 1984) brought about the formulation of the Disability-Stress-Coping Model 
(Wallander & Varni, 1989) and the Stress and Coping Model of Adjustment 
(Thompson, Gustafson, Hamlett, & Spock, 1992). Both models share the same 
concepts. They differ in that Wallander and Varni formulated separate child and parent 
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models, whilst Thompson integrated the adjustment outcomes of the child and his or 
her parents in a single model (Wallander et al., 2003). The Disability-Stress-Coping 
Model was originally designed for children with spina bifida and their mothers. 
Therefore, we shall describe this model in more detail here. 
Figure 5 depicts the parent version of this model (Wallander, Varni, Babani, Banis, 
& Wilcox, 1989; Wallander, Varni, Babani, DeHaan et al., 1989). The chief purpose of 
the model is to provide a framework for understanding differential psychosocial 
Figure 5 - Disability-Stress-Coping Model of Adjustment to Chronic Disorder from Wallander, 
Varni, Babani, Banis, & Wilcox (1989) 
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adjustment to chronic childhood disorders through stress-coping mechanisms. In 
addition, it has been designed to help identify important protective factors associated 
with successful adjustment as well as important risk factors associated with poor 
adjustment. Adaptation is viewed more broadly than in former theories, which 
emphasized psychological adjustment. It is perceived as a multidimensional concept, 
covering parents’ physical health and parents’ psychosocial adjustment. “The term 
(psychosocial) adjustment implies a broad range of levels of functioning, can 
incorporate a clinical range in terms of maladjustment, and inherently suggests 
temporal and situational variability” (p. 143) (Wallander et al., 2003). Psychosocial 
adjustment is thus viewed as the outcome of processes in which parents attempt to 
meet the demands of the environment with their resources and coping patterns 
(Wallander & Thompson, 1995). 
Wallander and Varni (1989; 1998) have discerned three interrelated major sets of 
environmental demands, also referred to as risk factors: (1) parameters of the child’s 
physical disability, (2) functional care strain, and (3) psychosocial stressors (e.g., 
disability-related problems, major life events, and daily hassles). They also identified 
three major sets of resilience resources, which are hypothesized to enhance parents’ 
positive adjustment: (1) social-ecological factors, (2) intrapersonal factors, and (3) 
stress processing. Social-ecological factors refer to attributes of the individual’s social 
environment, including psychosocial family resources (e.g., a supportive family 
environment), social support (e.g., emotional and material support, informal and 
formal networks of support), the child’s adaptation (e.g., emotional and behavioral 
adjustment), and utilitarian or practical resources available to the family (e.g., family 
income, educational level). Intrapersonal factors are defined as parents’ personal 
resources of resilience. For example, control orientation, commitment to self and task, 
sense of challenge, perceived mastery, and perceived impact. Stress processing refers 
to “constantly changing cognitive and behavioral efforts to manage specific external 
and/or internal demands that are appraised as taxing or exceeding the resources of a 
person” (p. 141) (Lazarus & Folkman, 1984). 
Hence, the extent to which parents are negatively affected by demands and stresses 
depends on how they appraise or give meaning to them. In the process of appraisal, 
parents estimate how their intrapersonal and social-ecological resources will meet the 
demands and stresses engendered by the child’s chronic disorder and/or other stressful 
events (Lazarus, 1991). If the demands surpass the resources, stress arises. To reduce 
stress, parents may employ varying coping strategies. Roughly sketched, these 
strategies can involve attempts to change the stressful situation (active coping), to 
Introduction   19 
 
 
avoid the stressful situation (avoidant coping), to alter cognitions and emotions about 
the situation (emotional coping), or to seek help in facing the demands (help seeking). 
Depending on the fit between situational demands and coping strategies, parents can 
be expected to adjust more or less successfully. 
Wallander and colleagues have recognized that the small sample sizes in studies on 
children with chronic disorders preclude an empirical evaluation of the complete 
model. Therefore, they propose a strategy of studying specific hypotheses within the 
model (Wallander et al., 2003; Wallander, Varni, Babani, DeHaan et al., 1989). 
Currently, most scholars share the view that children with chronic disorders and 
their families are better understood as ordinary people who are challenged by an 
abnormal situation (Eiser, 1990; Kazak, 1997). This abnormal situation may cause 
temporary periods of crisis, but need not evolve into long-term patterns of pathology in 
the child’s and his or her family’s psychosocial functioning. As regards, 
methodological issues, reviewers signal a paucity in theory-driven research, despite the  
existing theoretical models (Eiser, 1990; Holmbeck, 2003; Kazak, 1997; Thompson & 
Gustafson, 1996; Thompson & Kronenberger, 1992; Wallander & Varni, 1998). This 
is especially true for studies on psychosocial adjustment to physical disorders, which 
have lagged behind research on psychosocial adjustment to mental disorders (Sloper & 
Turner, 1993). 
In summary, a psychological interest in the psychosocial dimensions of chronic 
disorders has developed parallel to the medical perspective. The main focus of this 
strand of research is to foster psychosocial adjustment of children and their families in 
response to chronic disorders. In the beginning psychologists departed from a deficit-
centered paradigm in which a linear relationship between chronic disorders and 
psychosocial maladjustment was assumed. Later the emphasis shifted towards 
processes of stress and coping, risk and resilience. Herewith, a more complex 
relationship between chronic disorder in combination with a host of risk and resilience 
factors and psychosocial adjustment is assumed. Currently, families of children with 
chronic disorders are viewed as ordinary people who are challenged by an abnormal 
situation. 
Psychological research in the 1960s was mainly explorative and qualitative. 
Increasingly, standardized questionnaires came into use assessing psychological health 
and social functioning in children and their families. Two types of quantitative designs 
evolved: between-group and within-group studies. In between-group studies, families 
of children with chronic disorders are compared with families of able-bodied children. 
In within-group studies, associations between the severity of disorders and 
20   Chapter 1 
 
 
psychosocial adjustment are studied. Furthermore, two sampling approaches emerged: 
a categorical and non-categorical approach. Categorical studies investigate 
psychosocial adjustment to a specific disorder. Non-categorical studies investigate 
shared psychosocial ramifications of various chronic disorders. 
Finally, the psychological perspective has brought about two comprehensive 
theoretical frameworks. They are aimed at identifying which conditions cause 
variation in psychosocial adjustment to chronic disorders. The Disability-Stress-
Coping Model was originally designed for studies on psychosocial adjustment to spina 
bifida. 
I I I .  R E S EARCH  QUEST IONS  AND  STUDY  OUTL INE  
At the crossing point of medicine and psychology, we have dedicated a large part of 
this introduction to specifying what spina bifida is and to describing the perspectives 
of both disciplines on psychosocial dimensions of chronic disorders. It has become 
clear that spina bifida is a very intricate, severe, chronic disorder, not only in terms of 
the physical and functional impairments, but also with regard to the lifelong treatment 
that is required for the affected children. Furthermore, the overview of the medical 
perspective has clarified that, studies on the quality of life (QoL) origin from an 
interest in describing the outcomes of treatment. This interest encompasses a wide 
range of physical, functional, psychological, and social outcomes. The measures, 
which have been developed to assess the psychological and social outcomes in relation 
to health conditions, can be regarded as screening instruments of how patients and 
their families appraise their life conditions. There is some debate about the validity of 
this approach. Recently, a framework has been outlined to study determinants of QoL. 
Finally, our overview of the psychological perspective has shown that studies on 
psychosocial adjustment origin from an interest in fostering bonadjustment to chronic 
disorders in children and their families. Research of this tradition has been focused on 
assessing the psychological health and social functioning in children and their families 
as well as explaining how they adapt to the disorder-related stresses. The measures that 
have been used, involve elaborate diagnostic assessment devices of psychological 
health and social functioning. The theoretical paradigm for understanding psychosocial 
adjustment to chronic childhood disorder is currently inspired by stress-coping theories 
and social-ecological risk- and resilience theories. Two comprehensive frameworks 
have evolved from these ideas to study determinants of psychosocial adjustment. 
As we mentioned at the beginning of this chapter, the concern of this thesis was 
guided by two clinical questions: (1) how do parents adapt to having a child with spina 
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bifida, and (2) which conditions help them to face the demands? These questions 
primarily reflect a psychological interest. Therefore, at the outset of our studies we 
formulated our research questions in terms of the Disability-Stress-Coping Model 
(Wallander et al., 2003; Wallander & Varni, 1998; Wallander, Varni, Babani, DeHaan 
et al., 1989): 
1. How do parents adjust psychologically and socially to the demands of having 
and raising a child with spina bifida? 
2. Which risk and resilience factors play a role in explaining variations in parents’ 
psychological and social functioning? 
To address these questions, in the first phase of our study, we documented to what 
extent these questions could be answered by the existing literature. We conducted a 
systematic review of the peer-reviewed research literature on parents’ psychosocial 
adjustment in families of children with spina bifida. The results are presented in 
chapters 2 and 3. In Chapter 2, a meta-analysis of the literature on parents’ 
psychological adjustment to spina bifida is reported. The effect sizes of the impact of 
spina bifida on outcomes of parents’ psychological health were estimated and an 
inventory of all the factors found to be associated with parents’ psychological 
functioning was made. In Chapter 3, a theory-driven review on parents’ social 
adjustment within the family context is reported. Due to the small number of studies, 
we did not conduct a meta-analysis. The effects of spina bifida, risk, and resilience 
factors on parents’ social functioning within the parent-child relationship, the marital 
relationship and the family-level relationship were examined. 
In the second phase of our study, we interviewed parents of newborns with spina 
bifida and school-aged children with spina bifida. The interviews were part of the 
Nijmegen Interdisciplinary Spina Bifida (NISB) research program – an ongoing study 
on children with spina bifida, born at or referred to the Radboud University Nijmegen 
Medical Centre, and their families. At the start of the data collection (January 2003), 
four disciplines were involved, investigating children’s neurological functions 
(Pediatric Neurology), children’s neurocognitive functions of the cerebellum 
(Neuropsychology), parents’ religious appraisals and worldviews (Theology), and 
parents’ psychosocial adjustment (Family Psychology1). By September 2005, semi-
open interviews with parents of 58 school-aged children with spina bifida and parents 
of 25 newborns with spina bifida had been conducted. 
                                                 
1
 The Dutch terms “Gezinspedagogiek” and “Orthopedagogiek: Gezin en Gedrag” were translated into Family 
Psychology. “Pedagogy” was not suitable as in English the term refers to educational sciences in the school. 
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Within the scope of this thesis, two empirical reports based on these data are 
reported. In chapter 4, we documented the long-term outcome of the neonatal spina-
bifida diagnosis and the short-term outcome of children’s current functional 
impairments on levels of parenting stress in mothers and fathers of the school-aged 
children. Furthermore, based on parenting theories (Belsky, 1984; Belsky & Barends, 
2002), we tested the protective role of parents’ personality traits on levels of parenting 
stress. In chapter 5, two small studies are reported. First, in line with current 
hypotheses about the nature of stress responses to chronic childhood disorders (Kazak 
et al., 2006), we investigated the prevalence of DSM-IV-TR clusters of posttraumatic 
stress symptoms (PTSS) in parents of the newborns with spina bifida. Second, to test 
sequences of stress responses hypothesizes in the Stress Response Theory (Horowitz, 
1997), we examined retrospectively whether parents of the school-aged children with 
spina bifida had experienced different levels of PTSS across the child’s lifespan. 
Finally, in chapter 6, a summary of all study findings, a discussion of their 
implications for research, theory building, and clinical practice, and our final 
conclusions are presented. 
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2 
PARENTS ’  P SYCHOLOGICAL  
AD JUSTMENT :  A  META -ANALYS I S
2
 
 
A b s t r a c t  
Background. Spina bifida is the second most common birth defect worldwide. Since the chances of survival in 
children with severe spina bifida forms have increased, medical care has shifted its emphasis from life-saving 
interventions to fostering the quality of life for these children and their families. Little is known, however, about 
the impact of spina bifida on family adjustment. Reviewers have struggled to synthesize the few contradictory 
studies available. In this systematic review a new attempt was made to summarize the findings by using meta-
analysis and by limiting the scope of review to one concept of family adjustment: parents’ psychological 
adjustment. The questions addressed were: (a) do parents of children with spina bifida have more psychological 
distress than controls, (b) do mothers and fathers differ, and (c) which factors correlate with variations in 
psychological adjustment? 
Methods. PsycInfo, Medline, and reference lists were scanned. Thirty-three relevant studies were identified of 
which 15 were eligible for meta-analysis. 
Results. Spina bifida had a medium-large, negative effect on parents’ psychological adjustment. The effect was 
more heterogeneous for mothers than for fathers. In the reviewed studies child factors (age, conduct problems, 
emotional problems, and mental retardation), parent factors (SES, hope, appraised stress, coping, and parenting 
competence), family factors (family income, partner relationship, and family climate), and environmental factors 
(social support) were found to be associated with variations in parents’ psychological adjustment. 
Conclusions. Meta-analysis proved to be helpful in organizing studies. Clinical implications indicate a need to be 
especially alert to psychological suffering in mothers of children with spina bifida. Future research should 
increase sample sizes through multi-center collaborations. 
 
 
                                                 
2
 This chapter is based on: 
Vermaes, I.P.R., Janssens, J.M.A.M., Bosman, A.M.T., & Gerris, J.R.M. (2005). Parents’ psychological 
adjustment in families of children with spina bifida: A meta-analysis. BMC Pediatrics, 5: 32. 
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I .  I NTRODUCT ION  
To date, a limited number of studies have investigated psychosocial aspects of spina 
bifida. Typically, these studies have focused on two broad topics: (1) the impact of 
spina bifida on the child and (2) the impact of spina bifida on the family (Thompson & 
Kronenberger, 1992). Although attempts have been made to integrate findings (de 
Tychey, 1983; Kalnins, 1984; Singh, 2003; Thompson & Kronenberger, 1992; Tizard, 
1968), most reviewers have struggled to draw consistent conclusions on family 
adjustment to spina bifida. One problem is the dearth of empirically sound studies. 
Another problem is the small number of studies with theory-driven research questions 
and hypotheses (Thompson & Kronenberger, 1992). Both problems have led to a 
fragmented picture of mixed findings, because the few studies available have 
investigated outcome variables reflecting different levels of family functioning (e.g., 
marital adjustment, parenting stress, and family atmosphere) as indicators of family 
adjustment. Based on family-systems and family-resilience theories, it can be argued 
that spina bifida will have a differential effect on different levels of the family 
structure (Nevin, Easton, McCubbin, & Birkebak, 1979). Therefore, in this review a 
new attempt was made to synthesize findings by concentrating on one level of family 
adjustment only: parents’ psychosocial adjustment. Moreover, the traditional narrative 
methods used by earlier reviews were replaced with statistical meta-analysis to 
summarize findings more systematically. The goal of this approach was to exhaust the 
limited studies available to maximize the information concerning parents’ 
psychosocial adjustment to having a child with spina bifida. 
1 . 1  C o n c e p t u a l i z a t i o n  o f  A d j u s t m e n t :  P s y c h o l o g i c a l  A d j u s t m e n t  
A preliminary inventory of the literature uncovered that research on parental 
adjustment to spina bifida could be divided into three areas: (1) psychological 
adjustment, (2) interpersonal adjustment in the dyadic partner and parenting 
relationships, and (3) parents’ perceptions of the family atmosphere. The inspiration to 
discern these areas of adjustment stemmed from the Disability-Stress-Coping Model 
(Wallander, Varni, Babani, DeHaan et al., 1989). In this model the areas mental health  
and social functioning are distinguished as indicators of parental adjustment. 
Parents’ psychological adjustment can be defined as the adaptive task of managing 
upsetting feelings aroused by the illness of the child and preserving a reasonable 
emotional balance (Moos & Tsu, 1977). Pless and Pinkerton (1975) have postulated 
that adjustment to chronic illness changes over time and that at any given moment 
psychological adjustment will reflect the cumulative product of earlier transactions. 
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Thus, on the one hand parents’ psychological adjustment reflects the outcome of 
parents’ ability to maintain a balance between the demands of stressful situations and 
the availability of intrapersonal (e.g., optimism) and social-ecological resources (e.g., 
family support), whilst on the other hand, parents’ psychological adjustment enhances 
the accomplishment of other general adaptive tasks, such as, preserving a satisfactory 
self-image, keeping the family together, and preparing for an uncertain future, as well 
as the accomplishment of illness-related tasks, for example, dealing with the 
symptoms of the illness, dealing with treatment-related stressors, and establishing 
functional relationships with health caregivers (Moos & Tsu, 1977). Positive 
experiences in achieving such tasks will in turn enforce parents’ emotional balance 
through so called positive-feedback loops (Pless & Pinkerton, 1975). 
Based on these ideas, in this study, we opted to limit our scope to parents’ 
psychological adjustment. Only studies using psychological outcomes as indicators of 
parents’ psychosocial adjustment to spina bifida were included in this review. 
1 . 2  H y p o t h e s e s  a n d  R e s e a r c h  Q u e s t i o n s  
In studies devoted to children with severe disabilities and their families, two 
approaches have emerged: a categorical and a non-categorical (Pless & Pinkerton, 
1975; Rolland, 1987; Stein & Jessop, 1982). Categorical studies aim at investigating 
the unique effects of a specific disease on family life, for example spina bifida, 
whereas non-categorical studies aim at examining shared effects of different chronic 
diseases on family life (Thompson & Gustafson, 1996). From non-categorical accounts 
a few broad hypotheses on parents’ psychological adjustment to spina bifida can be 
derived. 
Parents of children with physical disorders have been found to report higher levels 
of stress, anxiety, and depression than parents of able-bodied children (Thompson & 
Gustafson, 1996); however, parents’ adjustment to chronic illness has also been found 
to be marked by great individual variation (Pless & Pinkerton, 1975; Wallander, Varni, 
Babani, DeHaan et al., 1989). Studies have yielded several conceptual models based 
on stress-coping theories and socio-ecological views of family functioning to explain 
the differential effects of chronic illness on parents’ adjustment (Thompson & 
Gustafson, 1996). In short, most of these models view the child’s chronic illness as a 
potential stressor. The severity of impairments and associated delays in the child’s 
development are expected to determine the functional care strain on the family as a 
whole and on parents in particular. Besides these disorder-related stressors, other 
major life events and daily hassles may add to the demands on parents. Stress-coping 
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theories maintain that the extent to which parents are negatively affected by these 
demands will depend on how they appraise, or give meaning to them. In the process of 
appraisal parents estimate how their intrapersonal and social-ecological resources will 
meet the demands of stressful situations. Intrapersonal resources refer to parents’ 
personal capacities to interact with stressful situations, such as, personality traits and 
ego-resilience. Social-ecological resources refer to the extent to which parents have 
access to emotional as well as instrumental support from their social relationships with 
others, for example, marital support, family support, informal support from extended 
family and friends, and formal support from professional caregivers. Depending on 
how parents estimate the balance of illness-related and other demands against 
intrapersonal and social-ecological resources, they can be expected to have more or 
less difficulties in adjusting to having a child with spina bifida. Thus, variability in 
parents’ psychological adjustment can be expected to be associated with multiple 
factors concerning: characteristics of the child (e.g., severity of impairments and 
developmental delays), characteristics of the parent (e.g., personality characteristics 
and coping styles), characteristics of the family (e.g., marital quality and family 
climate), and characteristics of parents’ environment outside the family (e.g., social 
support from extended family and friends). 
Although most studies have focused on maternal adjustment to chronic illness, 
individual differences may be expected between mothers and fathers because of role 
differentiations in care and work (Thompson & Gustafson, 1996). Mothers are often 
the child’s main caregiver. Consequently, they are more exposed to illness-related 
situations than fathers and may therefore experience more psychological stress than 
fathers.  
In this review the above premises were studied, guided by three research questions 
identified in the literature on parents’ adjustment with spina bifida: (a) do parents of 
children with spina bifida have higher levels of psychological distress than parents of 
able-bodied children, (b) do mothers and fathers differ in psychological adjustment, 
and (c) which factors are correlated with parents’ psychological adjustment? Four 
categories of factors were discerned: (a) child factors, (b) parent factors, (c) family 
factors, and (d) other environmental factors. 
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I I .  METHOD  
2 . 1  I d e n t i f i c a t i o n  o f  S t u d i e s  
For the meta-analysis, primary research reports were located and coded in four steps: 
Step 1: Identification of studies on parents’ adjustment. The PsycInfo and Medline 
databases from 1966 to January 2005 were scanned using the key terms “spina bifida” 
or “neural tube defect” (NTD) or “myelomeningocele” (MMC) and “family” or 
“parenting” or “parents” and “adjustment” or “adaptation”. This resulted in 925 
abstracts. Two reviewers (IV and JJ) selected 65 abstracts based on the following 
inclusion criteria: (1) available in English, (2) reported primary research, and (3) 
studied parents’ adjustment with spina bifida. Agreement between raters was 96.6% 
(Cohen’s Kappa = .92). Differences between reviewers were resolved through 
discussion. 
The reference lists of the 65 reports were scanned to check whether other studies 
had been missed in the first scan of PsycInfo and Medline. Despite this check, one 
report was overlooked because at first glance its appearance was similar to another 
report of the same authors published in the same year (Kronenberger & Thompson, 
1992a, 1992b). 
Step 2: Selection of studies on parents’ psychological adjustment. The two 
reviewers coded each publication with regard to the area of parents’ adjustment. Three 
areas were distinguished: (1) individual psychological adjustment, (2) interpersonal 
adjustment in dyadic partner and parent-child relationships, and (3) perceptions of 
family functioning. The coders found that 33 out of 66 studies reported findings on 
psychological adjustment. Their interrater reliability was 90.8% (Cohen’s Kappa = 
.82). Total agreement was achieved through discussion. 
Step 3: Coding of research reports. The 33 studies were classified by study and 
sample characteristics (see Table 1). The study characteristics were: number of 
participants, design, presence of comparison group, and outcome measure. The sample 
characteristics were: parent gender, child impairment, child age, and treatment timing 
of spina bifida. The two coders agreed between 87% and 100% (Cohen’s Kappa = .84 
to 1.00). Discussion led to total agreement. 
As can be seen in Table 1, most studies lacked a comparison group in their design. 
Only seven studies had matched control groups. Eight studies used standardized 
outcome measures enabling the comparison of parents of children with spina bifida 
with non-clinical norm groups. Most studies included mothers only. Five studies 
included fathers too, but two of these studies did not specify gender in their
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Table 1 - Study and Sample Characteristics of Reports on Parents’ Psychological Adjustment 
Reports included 
in meta-analysis N Design 
Comparison 
group 
Parent 
gender 
Child 
impairment1 
Child 
age 
Child 
treatment 
Outcome 
measure2 
(Barakat & Linney, 
1992) 
29 Prospective Control Mothers SB (MMC-non 
retarded) 
6-11 Early BSI 
(Barakat & Linney, 
1995) 
29 Prospective Control Mothers SB (MMC-non 
retarded) 
6-11 Early BSI 
(Evans, Tew, & 
Laurence, 1986) 
124 Longitudinal Control Fathers combined: NTD 18 Late General 
Health 
Questionnaire 
(Fagan & Schor, 
1993) 
50 Prospective Norm scores Mothers SB M = 8.1 Early Malaise 
Inventory 
(Holmbeck et al., 
1997) 
55 Prospective Control Mothers 
& fathers 
SB 8-9 Early SCL-90R 
(Horton & 
Wallander, 2001) 
33 Prospective Norm scores Mothers SB M = 
10.6 
Early BSI 
(Kazak & Marvin, 
1984) 
56 Prospective Control Mothers 
& fathers 
SB (MMC) 1-16 Early Langner 
Symptom 
Checklist 
(King, King, 
Rosenbaum, & 
Goffin, 1999) 
164 Prospective Norm scores Mothers 
& fathers 
combined: CP, 
SB, NOS 
3-6 Early SCL-90R 
(Kronenberger & 
Thompson, 
1992a) 
66 Prospective Norm scores Mothers SB (MMC) 0-18 Early SCL-90R 
(Kronenberger & 
Thompson, 
1992b) 
66 Prospective Norm scores Mothers SB (MMC) 0-18 Early SCL-90R 
(Lemanek, Jones, 
& Lieberman, 
2000) 
59 Prospective Norm scores Mothers SB-non 
retarded 
3-16 Early SCL-90R 
(Tew & Laurence, 
1973) 
51 Longitudinal Norm scores Mothers SB M = 
11.6 
Late Malaise 
Inventory 
(Tew & Laurence, 
1975) 
51 Longitudinal None Mothers SB M = 
11.6 
Late Malaise 
Inventory 
(Wallander, Varni, 
Babani, DeHaan 
et al., 1989) 
50 Prospective Norm scores Mothers combined: SB, 
CP 
6-11 Early Malaise 
Inventory 
(Wiegner & 
Donders, 2000) 
34 Prospective Norm scores Mothers SB 3-12 Early BSI 
 
Reports 
excluded from 
meta-analysis N Design 
Comparison 
group 
Parent 
gender 
Child 
impairment1 
Child 
age 
Child 
treatment 
Outcome 
measure2 
(Dorner, 1973) 63 Prospective None Mothers SB 13-19 Late Malaise 
Inventory 
(Dorner, 1974) 63 Prospective None Mothers SB 13-19 Late Malaise 
Inventory 
(Dorner, 1975) 63 Prospective None Mothers SB 13-19 Late Malaise 
Inventory 
(Dorner & Atwell, 
1985) 
25 Prospective None Mothers 
& fathers 
non-surviving 
SB 
- - Malaise 
Inventory 
(Downey, 1981)  Cohorts None Parents combined: SB, 
Down 
syndrome 
0-2 - Standardized 
questionnaire 
(Eden-Piercy, 
Blacher, & Eyman, 
1986) 
77 Prospective None Mothers combined: SB, 
autism, 
mentally 
retarded 
1-10 Early Questionnaire 
on emotions 
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Reports 
excluded from 
meta-analysis N Design 
Comparison 
group 
Parent 
gender 
Child 
impairment1 
Child 
age 
Child 
treatment 
Outcome 
measure2 
(Hare, Laurence, 
Payne, & 
Rawnsley, 1966) 
120 Longitudinal None Mothers 
& fathers 
combined: SB, 
ANC, HYDRO 
- Late Semi-
structured 
interview 
(Kazak, 1987) 125 Prospective Control Mothers 
& fathers 
combined: SB, 
PKU, mentally 
retarded 
1-16 Early Langner 
Symptom 
Checklist 
(Kolin, Scherzer, 
New, & Garfield, 
1971) 
13 Prospective None Mothers SB (MMC) 7-11 Late Psychiatric 
observation 
(Kronenberger, 
1991) 
66 Prospective None Mothers SB (MMC) 0-18 Early SCL-90R 
(Loebig, 1990) 10 Prospective None Mothers SB (MMC) 5-11 Early Semi-
structured 
interview 
(McAndrew, 1976) 116 Retrospective None Mothers 
& fathers 
combined: 
MMC, CP, limb 
deficit 
5-10 - Semi-
structured 
interview 
(Murdoch, 1984) 109 Retrospective None Mothers SB 2-10 Early Semi-
structured 
interview 
(Nielsen, 1980) 30 Longitudinal None Mothers SB (MMC) 0-6 Early Semi-
structured 
interview 
(Richards & 
McIntosh, 1973) 
86 Prospective None Mothers 
& fathers 
SB (SBA) 2-6 Late Semi-
structured 
interview 
(Rolle, Niemeyer, 
& Grafe, 2000) 
80 Retrospective None Mothers 
& fathers 
combined: SB, 
HYDRO 
0-18 Early Coping Skills 
(Spaulding & 
Morgan, 1986) 
19 Prospective Control Mothers 
& fathers 
SB-non 
retarded 
5-15 Early Social 
Readjustment 
Rating Scale 
(Walker, Thomas, 
& Russell, 1971) 
108 Retrospective None Mothers 
& fathers 
SB 0-3 Early Standardized 
questionnaire 
1
 ANC = anencephaly, CP = cerebral palsy, HYDRO = hydrocephalus, MMC = myelomeningocele, NOS = not otherwise 
specified, NTD = neural tube defect, PKU = phenylketonuria, SB = spina bifida, SBA = spina bifida aperta. 
2
 BSI = Brief Symptom Inventory, SCL-90R = Symptom CheckList-90 items Revised. 
 
analysis (Horton & Wallander, 2001; King et al., 1999). Furthermore, some studies 
included parents of children of all ages, whereas others focused on parents of children 
within a specific developmental period. 
Twenty-four reports studied parents of children with spina bifida exclusively. A 
few studies included late-treated children, that is, children who were born before the 
time that early surgical treatment had come into practice. Ten studies explicitly 
confined their samples to the severer forms of spina bifida, namely myelomeningocele 
(MMC) and spina bifida aperta (SBA). Other studies included a combination of spina 
bifida with other neural tube defects (NTDs) or with other disabilities. From those 
non-categorical studies the findings on parents of children with spina bifida were 
abstracted for this review. Only one study examined parents’ adjustment with the loss 
of a baby with spina bifida. 
34   Chapter 2 
 
 
Through the years, studies evolved from qualitative to quantitative data collection. 
Qualitative studies mostly used semi-structured interviews. Quantitative studies used 
questionnaires to assess symptoms of psychological distress. Three of these measures 
were adaptations of the Cornell Medical Index, namely, the Malaise Inventory (Rutter, 
Tizard, & Whitmore, 1970), the Symptom Check List-90R (SCL-90R) (Derogatis, 
1994), and the Brief Symptom Inventory (BSI) (Derogatis, 1993; Derogatis & 
Melisaratos, 1983). Other similar questionnaires were the General Health 
Questionnaire (GHQ) (D. Goldberg, 1978) and the Langner Symptom Checklist 
(Langner, 1962). 
Step 4: Allocation of studies eligible for meta-analysis. The reviewers selected 
studies for meta-analysis guided by the following criteria: (1) measure of 
psychological functioning has a closed format, (2) includes parents of children with 
spina bifida, (2) includes a control group or uses standardized measure for which norm 
scores are available, (3) reports sufficient statistics to estimate the effect of spina bifida 
on parents’ psychological adjustment and/or to estimate effect sizes of relationships 
between other factors and parents’ psychological adjustment. 
Fifteen research reports were eligible for meta-analysis and 18 were not. The 
reviewers’ agreement was 89.8% (Cohen’s Kappa = .88). Differences were resolved 
through discussion. 
2 . 2  M e t a - A n a l y t i c  P r o c e d u r e s  
Weighted average effect size d+. To estimate the effect of spina bifida on parents’ 
psychological adjustment, the weighted average effect size d+ was calculated (Hedges 
& Olkin, 1985). First, one effect size per sample was obtained through combining 
multiple reports on the same sample to avoid overrepresentation (Barakat & Linney, 
1992; Barakat & Linney, 1995; Tew & Laurence, 1973, 1975). Second, for studies 
using standardized outcome measures without matched control groups, Malaise 
Inventory scores of study group mothers were compared with norm scores of 33-year-
old women (N = 5678, M = 2.81, SD = 3.18; physical health M = .89, SD = 1.17; 
mental health M = 1.89, SD = 2.37) of the National Child Development Study 
(Rodgers, Pickles, Power, Collishaw, & Maughan, 1999); study group parents’ scores 
on the Symptom Check List-90 Revised Global Severity Index were compared with 
the adult non-patient scores of women (N = 480, M = .36, SD = .35 or T = 50, SD = 10) 
and of men (N = 494, M = .25, SD = .24 or T = 50, SD =10) (Derogatis, 1994); and the 
study group parents’ T-scores on the Brief Symptom Inventory Global Severity Index 
were compared with the norms for women (N = 480, T = 50, SD = 10) and men (N = 
494, T = 50, SD = 10). Third, the statistical program SISA Binomial (Uitenbroek, 
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1997) was used to estimate a corrected number of degrees of freedom in cases where 
study groups and comparison groups had different variances. Fourth, effect sizes g 
were calculated based on means and standard deviations or based on t-test scores 
(Hedges & Olkin, 1985; Wolf, 1986). Fifth, g’s were converted into d’s correcting for 
bias because the reports in this review had relatively small samples. Finally, the 
weighted average d+ was calculated (Hedges & Olkin, 1985). For all d+’s Stouffer’s 
combined probability effect sizes Zc were reported as indicators of significance. 
To check whether d+ encompassed zero, a 95% confidence interval (CI 95%) was 
estimated. The actual magnitude of d+ was interpreted through use of Cohen’s 
guidelines (Cohen, 1977): d+ = 0.2 (small effect), d+ = 0.5 (medium effect), and d+ = 
0.8 (large effect). Furthermore, d+’s were transformed into percentiles of the normal 
distribution (U3) using Cohen’s  table to study the amount of non-overlap between 
experimental and comparison groups (Cohen, 1977). Finally, the homogeneity statistic 
Q (Hedges & Olkin, 1985) was calculated to determine whether the set of d’s on which 
d+ was based shared a common effect. Moderating effects of study or sample 
characteristics on d+ were not tested because of the small number of studies (k = 15). 
Weighted average effect size r. To estimate associations between parents’ 
psychological adjustment and various factors the weighted average effect size r 
(Hedges & Vevea, 1998) was computed. First, t-test and F-test estimates were 
converted into Pearson’s correlations. Second, raw correlation coefficients r were 
transformed into Fisher’s Zr allowing the sampling distribution of r to approximate a 
Gauss curve. Third, each Zr was weighted by the reciprocal of its estimated within-
group variance (Hedges & Olkin, 1985). Combined probability levels Zc were obtained 
through dividing the average effect sizes Zr by their standard errors. 
Regarding the interpretation of r, most authors recognize that a minimum of three 
studies is needed for r to be a valid estimate of the population effect size Rho (Wolf, 
1986). However, since the objective of this review was to exhaust the limited studies 
available as much as possible, r’s were also calculated on two correlation coefficients. 
Our justification is that any significant correlation expresses a representative estimate 
of an association in a certain population. Thus, although two combined correlations do 
not sufficiently approximate the effect size Rho of the universal population, they do at 
least indicate a valid association in two independent populations. 
The r’s based on three or more correlation coefficients were interpreted as follows. 
The magnitude of r was interpreted using Cohen’s guidelines (Cohen, 1977): r = 0.1 
(small effect), r = 0.3 (medium effect), and r = 0.5 (large effect). Furthermore, the Q 
statistic was computed to test the homogeneity of studies underlying r. 
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File drawer analysis Fail Safe N. Reviews based on published studies only, may be 
at risk for Type I errors. The underlying assumption is that studies revealing 
nonsignificant results (confirming the null-hypothesis) are less likely to be published 
than studies reporting significant results. One way to correct for such bias is to 
calculate the number of studies confirming the null-hypothesis that would be necessary 
to reverse a conclusion that a significant relationship exists (Wolf, 1986). Both meta-
analyses were followed by file drawer analysis, because unpublished manuscripts were 
beyond the scope of this review, (Rosenthal, 1979, 1984). In this review, the Fail Safe 
N (Cooper, 1979) was calculated. 
I I I .  R E SULTS  
Weighted average effect size d+. The first question was whether parents of children 
with spina bifida showed higher levels of psychological distress than comparison 
groups. The group means, standard deviations, t-tests, raw group differences, and 
Hedges’ standardized effect sizes g and d of parents of children with spina bifida and 
comparison groups are displayed in Appendix 1 at the end of this chapter. Based on 
these data, d+’s were computed. Table 2 presents the statistics d+, C.I. 95%, Cohen’s 
U3, homogeneity test Q, Stouffer’s combined Zc, and Fail Safe .05 N for mothers, 
fathers, and parents. 
 
Table 2 - Weighted Average Effect Sizes of Spina Bifida on Parents’ Psychological Adjustment 
 k nexp 
Weighted 
mean effect 
size d+ 
95% 
Confidence 
interval  U3 
Homogeneity 
test 
Q 
Stouffer’s 
combined test 
Zc 
Fail safe 
.05  
N 
Mothers 10 500 .73 .38 - .97 76.7% 66.21*** 9.15*** 299.1 
Fathers 3 134 .54 .35 - .76 70.5% .24 3.93*** 14.1 
Parents 15 831 .76 .48 - .86 77.6% 73.54*** 11.25*** 686.7 
*** p < .0001 
 
For mothers of children with spina bifida the average amount of psychological 
distress was 0.73 standard deviations higher than for controls. This effect size was 
between medium and large. The C.I. 95% did not include zero, indicating that the 
chance of not finding a negative effect of spina bifida was less than 5%. Furthermore, 
there was 76.7% of non-overlap between spina-bifida-mothers and comparison groups. 
The summary index of statistical significance (Zc) further underscored the probability 
of the effect. Finally, the Fail Safe N indicated that only 299 studies confirming a null-
hypothesis would overturn the effect. 
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For fathers of children with spina bifida more moderate though similar findings 
were obtained based on three studies. Their levels of psychological distress were 
approximately half a standard deviation higher than the comparison groups, indicating 
a medium to large effect size. The corresponding non-overlap between the groups was 
70.5%. The C.I. 95% and Zc indicated that the effect was consistent and significant. 
Moreover, 14 nonsignificant studies would be needed to reverse the effect. 
For all parents taken together a medium to large negative effect (d+ = 0.76) of spina 
bifida on psychological adjustment was found. There was 77.6% non-overlap between 
spina-bifida parents and comparison groups. The C.I. 95% did not include zero and Zc 
confirmed the overall significance of the effect. What is more, 687 studies confirming 
a null-hypothesis would be required to undermine the effect size. 
Notwithstanding the above results, the significance of Q indicated that the effects 
of spina bifida on mothers’ psychological functioning varied greatly. For fathers a 
homogeneous underlying effect size was confirmed by a nonsignificant Q but the 
number of studies (k = 3) was rather limited. 
 
Table 3 – Weighted Average Effect Sizes of Categories Associated with Psychological Adjustment 
Category k n Weighted Zr Effect size r Zc 
Homogeneity 
Q 
Fail safe 
.05 N 
Child factors 
       
Disability parameters 4 385 .14 .14 2.75** 2.93 10.1 
Behavior problems 3 273 .38 .37 6.22*** 2.60 30.9 
Emotional problems 2 193 .50 .47 6.90*** 1.03 30.4 
Social competence 2 109 -.12 -.12 -1.26 .02 .0 
        
Parent factors 
       
Socio-economic characteristics 3 264 -.13 -.13 -2.13* 1.45 .4 
Appraised stress 2 177 .56 .63 7.32*** 5.90* 30.8 
Coping 2 76 .40 .38 3.31*** 8.55** 10.9 
Parenting 
satisfaction/competence 2 109 -.44 -.41 -4.44*** .09 12.1 
        
Family factors 
       
Partner presence 3 211 -.16 -.16 -2.22* .69 1.6 
Marital adjustment 2 97 -.43 -.40 -4.12*** .23 10.4 
Family income 2 214 -.22 -.22 -3.15** 1.05 6.2 
Positive family environment 5 340 -.45 -.42 -8.14*** 1.17 108.6 
        
Environment factors 
       
Quantity social support 4 240 -.29 -.28 -4.35*** 3.16 22.9 
Satisfaction social support 4 351 -.29 -.28 -5.37*** 6.68 37.9 
Formal support 2 214 -.07 -.07 -1.07 .01 .0 
* p < .05, ** p < .01, *** p < .001 
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Weighted average effect size r. Possible explanations for the heterogeneity of the 
spina-bifida effect on parents’ psychological adjustment were studied by examining 
associated factors. The variables studied in relationship with parents’ psychological 
functioning were categorized as: child factors, parent factors, family factors and 
environmental factors. A summary of the converted effect sizes (Pearson’s r, p-value, 
and Fisher Zr) found in the literature is displayed in Appendix 2 at the end of this 
chapter. The weighted average effect sizes r are depicted in Table 3. In the following, 
only the results for the average effect sizes r based on three or more studies will be 
briefly described. 
Seven child variables were reported in association with parents’ psychological 
adjustment: gender, age, cognitive capacities, disability parameters, behavior 
problems, emotional problems, and social competence (Appendix 2). Disability 
parameters had a small positive and behavior problems had a medium positive 
association with parents’ psychological symptoms (Table 3). Both effects were 
homogeneous. 
Five parent variables were studied in relation to parental adjustment: socio-
economic characteristics, appraised stress, hope, coping, and parenting satisfaction-
competence (Appendix 2). Socio-economic characteristics correlated inversely and 
very minimally to parents’ psychological complaints (Table 3). The significance level 
that was reached mainly reflected correlations found by Kronenberger and Thompson 
(1992b). 
Eight family variables were studied in association with parental adjustment: partner 
presence, marital adjustment, family income, family size, family coping style, impact 
on family, negative family environment, and positive family environment (Appendix 
2). The presence of a partner was correlated with fewer psychological symptoms, 
albeit minimally (Table 3). Moreover, two nonsignificant studies would be enough to 
nullify the association. Positive family environment was moderately but consistently 
related with less psychological complaints. Both r’s were homogeneous.  
Three environmental factors were reported in connection with parents’ adjustment: 
Quantity of social support, social support satisfaction and formal support (Appendix 
2). For both the amount of social support and satisfaction with social support medium 
effects were found on psychological distress (Table 3). The Fail Safe N indicated that 
the effects would not be easily overturned. Both r’s were homogeneous. 
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I V .  D I S CUS S ION  
4 . 1  O v e r a l l  R e s u l t s  
In this section the meaning of the above findings will be addressed and specific gaps in 
our understanding of parents’ psychological adjustment to spina bifida will be 
identified. 
Levels of psychological distress in parents of children with spina bifida. The results 
confirmed our hypothesis that the presence of spina bifida in families predicts higher 
levels of psychological strain in parents. The heterogeneity of the effect for mothers 
however also indicated that spina bifida does not necessarily provoke psychopathology 
in all parents. Reports on the proportions of parents scoring within clinical ranges of 
psychopathology further illustrate this. Within samples of mothers of children with 
spina bifida, varying proportions of psychopathology were found: 19.2% (Holmbeck et 
al., 1997), 31.9% (Dorner, 1974), 41.0% (Wiegner & Donders, 2000), 50.0% (Kazak, 
1987) and 56.0% (McAndrew, 1976). Less variability was found for fathers: 25.6% 
(Holmbeck et al., 1997), and 28.0% (Evans et al., 1986). 
Gender differences in parents’ psychological adjustment. It was hypothesized that 
differences in the effect of spina bifida on adjustment could be expected between 
mothers and fathers because of role differentiations in care and work. The effect for 
mothers seemed somewhat higher than for fathers, but the difference could not be 
tested reliably because of the few studies on fathers. There was some indication that 
the effect of spina bifida was more homogeneous for fathers than for mothers. 
Hypothetically, the division of care and work between partners may provide a 
theoretical explanation for this difference. Work outside the home can be an 
opportunity to release some of the stress around spina bifida (Joosten, 1979). While at 
the same time, full-time working schedules may impede contacts with health 
professionals and therefore diminish opportunities to discuss worries concerning spina 
bifida (Evans et al., 1986). Fathers tend to work fulltime schedules while mothers’ 
occupational lives are more likely to vary (Evans et al., 1986; Joosten, 1979). In 
addition, the nursing burden for children with spina bifida varies greatly. Thus spina- 
bifida related demands and stresses on mothers may be much more variable than on 
fathers. Further enquiries on father’s psychological adjustment to spina bifida will be 
needed to determine whether this hypothesis can be empirically confirmed. 
Factors correlated with parents’ psychological adjustment. Variability in parents’ 
psychological adjustment was expected to be associated with child, parent, family, and 
environment factors. In terms of models explaining adjustment to chronic illness, 
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parents’ psychological adjustment was regarded as the outcome of transactions among 
multiple factors representing risks and resilience. Theoretically, such transactions may 
involve interactions as well as main effects; however, in this meta-analysis main 
effects were estimated only. 
Our review yielded correlation coefficients based on one study only (Appendix 2; 
representative of one population), average effect sizes based on two studies (Table 3; 
representative of two populations), and average effect sizes based on three or more 
studies (Table 3; representative of all populations). 
Figure 1 – Factors Associated with Psychological Adjustment  
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Figure 1 displays a summary of these associations. All of the associations were 
cross-sectional. Hence, inferences about causalities, whether uni- or bi-directional, 
could not be made on an empirical basis. In the light of this situation, it is feasible that 
future longitudinal studies will reveal that not all of the associations found in this 
review will be of decisive importance for the explanation of parental adjustment to 
spina bifida. Therefore, we labeled factors associated with reductions in psychological 
distress as “positive associations” and factors associated with increases in parents’ 
psychological distress as “negative associations”. 
Child factors. Associations of the child’s cognitive capacities with parents’ 
psychological adjustment were hardly reported, despite indications from non-
categorical studies that cognitive limitations are likely to put extra strains on parents 
(Sloper & Turner, 1993) and despite indications from neuropsychological research that 
children with spina bifida have specific profiles of cognitive strengths and weaknesses 
(Fletcher et al., 2004). More research will be needed to understand the impact of 
children’s cognitive profiles on parents’ adjustment. 
Most studies did not find associations between the degree of the physical disability 
and parents’ psychological adjustment, except one study (Tew & Laurence, 1975). 
Kronenberger and Thompson (1992a) have noted that this particular study included 
children with milder forms of spina bifida. Another explanation may be that indexes of 
the severity of spina bifida have not been conceptualized in a consistent way. Some 
studies used indicators of structural impairments only (e.g., location of the spinal 
anomaly), others added functional limitations (e.g., the degree of mobility), and/or 
indicators of treatment intensity (e.g., number of shunt revisions). Conceptual 
refinement of spina-bifida parameters and treatment will be needed to investigate more 
effectively which factors cause stress in parents and which do not. A useful framework 
may be provided by health status definitions of the United Nation’s World Health 
Organisation (WHO, 2001). 
Theoretically, the marginality hypothesis (Pless & Pinkerton, 1975) may further 
explain why a linear relationship between spina-bifida parameters and parents’ 
psychological functioning was barely found. This theory holds that children with 
minor disabilities tend to exhibit more psychosocial problems than severely impaired 
children because they have difficulties identifying themselves with either able-bodied 
or disabled peers. Similar identification problems could arise for parents of marginally 
disabled children with spina bifida. 
The associations of the child’s behavioral and emotional problems with parents’ 
psychological symptoms may signify that such problems put additional strain on 
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parents. Once children have developed conduct and/or emotional disorders, this line of 
reasoning is plausible. However, it is well known from the parenting literature that 
parent-child relationships are bidirectional, meaning that parents and children mutually 
influence each other through long-term transactions. For example, attachment theorists 
have emphasized that during the early years of the child’s life, parents’ sudden mood 
changes, depressive symptoms, and grief are potential risks to the development of 
affective attunement between parent and child (Field, 1995). Parents’ descriptions in 
open interviews of their struggle with emotions during the first year after the birth of 
their child with spina bifida seem to support the hypothesis that these children might 
be at risk of insecure attachment (Hare et al., 1966; McAndrew, 1976; Murdoch, 1984; 
Nielsen, 1980; Walker et al., 1971). On the long term, the insecure parent-child 
relationship may contribute to the development of behavioral and emotional problems. 
It may be well worth studying the early development of parent-child relations in 
families of children with spina bifida to uncover how a child’s behavioral and 
emotional problems interplay with parents’ psychological adjustment over time. 
Children’s lack of social competence was not found to be related to parents’ 
psychological health, even though Lemanek et al. (2000) reported that children with 
spina bifida had significantly fewer social skills than children in norm groups. These 
findings provide indirect support for the hypothesis that parents do not expect equal 
proficiency in social skills, such as cooperation, assertion, responsibility, and self-
control, from a child with spina bifida as from an able-bodied child. This may explain 
why a limitation in social skills of children with spina bifida does not affect parents’ 
psychological adjustment. More studies investigating parents expectations are required 
to affirm this assumption. 
Parent factors. Very few studies investigated the role of parents’ appraisals and 
coping styles. This is remarkable, since the role of appraisal and coping are of central 
importance to understanding how stressful events affect people (Skinner, Edge, 
Altman, & Sherwood, 2003). The scarce findings suggest that parents’ appraisals (e.g., 
appraised stress and hope) and coping styles are highly predictive of positive as well as 
negative adjustment. Besides appraisal and coping, hardly any intra-personal resources 
of parents were studied in relation with psychological adjustment to spina bifida. In the 
light of theories on affect processing, the absence of studying personality 
characteristics, such as ego-resilience or the Big Five, could be regarded a major gap 
in our knowledge of parental adjustment to spina bifida. After all, studies have shown 
that some individuals respond characteristically maladaptive while others respond 
characteristically resourceful to environmental stressors (Block, 2002). This 
characteristic ability to dynamically and progressively adapt to stress appears to be 
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more person-related than situation-related. Thus, studies on the associations between 
personality characteristics, affect-regulation, and adjustment may prove to be fruitful. 
Family factors. As expected, parents’ psychological adjustment was consistently 
associated with a supportive family climate. The quality of parents’ partner 
relationship also appeared to be a promising correlate of psychological well-being. 
Future research may need to study more closely though, whether the measure of 
marital satisfaction reflects satisfaction with the joint care for the child with spina 
bifida or satisfaction with a relationship that meets parents’ personal needs of intimacy 
and companionship. 
Environmental factors. In line with expectations, there appears to be fair evidence 
suggesting that a large informal social network of family and friends, matching 
parents’ needs, will enhance parents’ psychological adjustment to spina bifida. 
Unexpectedly, formal types of support were not related to parents’ psychological 
adjustment. Apparently, dissatisfaction with formal support does not necessarily imply 
increased risks of psychological maladjustment. 
4 . 2  S t r e n g t h s  a n d  L im i t a t i o n s  o f  S t u d i e s  a n d  F u t u r e  R e s e a r c h  
The chronology of studies was fairly in line with contemporary trends in behavioral 
sciences. Qualitative descriptive research was followed by quantitative analytical 
designs. Standardized measures of psychological symptoms came into use and were 
updated, passing from the Malaise Inventory to the Brief Symptom Inventory. 
Statistical procedures moved from correlational analyses to multiple regression 
equations and structural equation models.  
Inevitably, studies also had methodological flaws. In the first place, studies had 
sampling problems. Samples tended to be small, risking Type II errors (i.e., not 
detecting a relationship which in fact exists). For example, one study (N = 19) did not 
find a significant relationship between spina bifida and parents’ psychological 
adjustment (Spaulding & Morgan, 1986). Furthermore, the recruitment of participants 
via hospitals and/or spina bifida associations may have led to unbalanced sampling. 
Members of spina bifida associations may not be representative of all parents of 
children with spina bifida. Moreover, parents with psychiatric problems may have 
refused to participate in studies. And finally, fathers were underrepresented. 
A second area of concern is the quality of the associations reported in studies. Most 
associations were cross-sectional. Hence, the causal interpretations were based on 
theoretical assumptions only. Furthermore, correlations may have been inflated 
because studies relied on parents’ self-reports. Especially studies examining 
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depression and anxiety are at risk of common method variance, because the 
respondents’ affective states may influence their ratings of other concepts (Atkinson, 
1997). 
Future studies will need to increase their sample sizes through merging datasets 
from different studies and establishing long-term multi-centered collaborations. 
Special efforts, such as home visits after office hours, must be made to include more 
fathers. Longitudinal designs are needed to empirically validate assumed directions of 
associations. And finally, studies need to collect data from multiple informants and/or 
observational data to avoid common method variance. 
V .  CONCLUS ION  
Our study confirms that spina bifida represents a considerable challenge to parents’ 
psychological well-being. Especially mothers may be at risk of psychological 
suffering, although there is great variety in mothers’ psychological adjustment to 
having a child with spina bifida. Studies indicate that the extent to which spina bifida 
affects parents may depend in part on the quality of parents’ partner relationship, 
family climate, and support from informal social networks. 
5 . 1  C l i n i c a l  I m p l i c a t i o n s  
Baring these results in mind, it is important to monitor parents’ psychological well-
being on a regular basis, that is, to ask parents at different stages of their child’s life 
how they cope, how they keep the care strains manageable, how they support one 
another, and how they reserve time to balance the care for their child with spina bifida 
and other primary tasks with their personal needs. Alertness to the quality and amount 
of social support around the family may prevent parents to become overburdened. 
It may be important to advise parents to think strategically about how their 
relationships with others can support them emotionally as well as instrumentally at 
times when the care for their child intensifies due to acute medical situations or at 
times when chronic burdens pile up. At the same time, it may be equally important to 
advise parents to think about how much attention these relationships need in order to 
be maintained. 
In conclusion, the medium-large, negative effect of spina bifida on parents’ 
psychological health indicates that health care to families of children with spina bifida 
should include psychological support to ensure the well-being of the whole family. 
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3 
PARENTS ’  SOC IAL  AD JUSTMENT :      
A  THEORY -DR IVEN  REVIEW
3
 
 
A b s t r a c t  
Objective. Reviewers have struggled to draw conclusions from study results on parental adjustments to spina 
bifida. A theory-driven approach was adopted to reorganize the literature about the impact of SB on parents’ 
social adjustment in the parent-child, marital, and family-level relationships. 
Methods. PsycInfo, Medline, and reference lists were scanned. This yielded 28 eligible reports. Effect sizes 
(Hedges’ d) were calculated for those studies that provided sufficient statistical information. 
Results. Consistently, parents of children with spina bifida and comparison parents were found to report similar 
quality of their marital relationship and family-level relationships. Differences, however, emerged in the parent-
child relationship, meaning that spina bifida was found to have a negative effect parental control and maternal 
well-being. Within-group studies were scanty and provided an incomplete picture of how social-ecological 
resources and coping styles explained variations in the quality of parents’ relationships. 
Conclusions. The theory-driven approach proved helpful in reorganizing the literature and identifying two areas 
of concern: (1) parents’ tendency to use ineffective control strategies and (2) maternal stress. Moreover, the 
review yielded several themes for future research. 
 
 
 
 
 
 
 
 
 
                                                 
3
 This chapter is resubmitted for publication as: 
Vermaes, I.P.R., Gerris, J.R.M., & Janssens, J.M.A.M. (2006). Parents’ social adjustment in families of children 
with spina bifida: A theory-driven review. Journal of Pediatric Psychology. 
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I .  I NTRODUCT ION  
World wide, spina bifida is the second most common congenital disorder covering a 
wide array of spinal cord malformations (Mersereau et al., 2004). Depending on the 
type of malformation (closed vs. open), its location on the spine (sacral, lumbar, and/or 
thoracic), and the co-morbidity of hydrocephalus, brain injuries and orthopedic 
deformities, children with spina bifida live with a range of functional impairments, 
including weakness or paralysis of the legs, bladder incontinence, bowel obstipation, 
and cognitive deficits (Mitchell et al., 2004). 
Chronic disorders, such as spina bifida, entail important life events with a powerful 
and sudden impact (e.g., diagnosis and high-risk surgery) as well as repetitive, daily 
hassles with minor but chronic impacts (e.g., medication intake, incontinence, and 
ambulation problems). Theoretically, both types of events can be viewed as sources of 
stress for the affected child and his or her family (Lazarus & Cohen, 1977; Patterson, 
2002). The question is how such stresses affect their psychosocial functioning. 
For several decades, researchers have examined the impact of spina bifida on 
family functioning. Yet, most reviewers have struggled to draw consistent conclusions 
from the findings (Holmbeck, Greenley, Coackley, Greco, & Hagstrom, 2006; Singh, 
2003; Thompson & Kronenberger, 1992). One reason may be the dearth of empirically 
sound studies (Holmbeck et al., 2006; Thompson & Kronenberger, 1992). Another 
reason may be that reviewers have organized study results without specifying their 
theoretical rationale for doing so. Thompson and Kronenberger (1992) clustered 
research findings under the headings: marital adjustment and siblings, factors 
associated with stress, and parental effectiveness. Singh (2003) empirically derived the 
themes: parents’ emotional and physical health, caretaking responsibility, marital 
relationships, social life, financial concerns, attitude towards the disabled child, and 
attention to other children. And Holmbeck and colleagues (2006) used the concepts: 
parent psychosocial adjustment, sibling adjustment, and family systemic functioning. 
For none of these categories univocal conclusions about the impact of spina bifida 
could be drawn. 
Possibly, a more fine-grained structure and coherence underlying the study results 
have been overlooked. Based on family-systems theory, it can be argued that spina 
bifida has a differential impact on the family as a unit, on its subsystems (i.e., the 
marital, parent-child, and sibling relationships), and on the individual family members, 
because change in one part of the family can cause changes in other parts to maintain a 
balance that keeps the system together (Kazak, 1997; Nevin et al., 1979). Moreover, 
perceptions of family functioning may vary across family members (Kazak, Rourke, & 
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Crump, 2003). Therefore, in a new attempt, we chose a theory-driven approach to 
review the literature. Moreover, we confined our scope to parents only. This focus was 
chosen, not only because parental adjustment is important in itself, but also because 
parental psychosocial functioning has been identified as the primary influence on 
adjustment of children with pediatric conditions, their siblings, and the family unit 
(Drotar, 1997; Thompson & Gustafson, 1996). 
1 . 1  T h e  D i s a b i l i t y - S t r e s s - C o p i n g  Mod e l  a s  O r g a n i z i n g  F r am ewo r k  
For this theory-driven review, we departed from the Disability-Stress-Coping Model 
(Wallander et al., 2003; Wallander & Varni, 1998; Wallander, Varni, Babani, DeHaan 
et al., 1989). The model is based on transactional stress-coping theories (Lazarus & 
Folkman, 1984) and provides a conceptual framework for understanding parents’ 
differential adjustment to chronic disorder in their child. In the model, adjustment is 
defined as the outcome of a continuous process in which parents attempt to meet the 
demands of the environment with their resources and coping patterns. Wallander and 
Varni (1998) discern two areas of adjustment: (1) mental health and (2) social 
functioning. The environmental demands that parents face comprise three interrelated 
sets of risk factors: (1) parameters of the child’s physical disability, (2) functional care 
strain, and (3) psychosocial stressors (e.g., major life events and daily hassles). 
Parents’ resources and coping patterns are conceptualized as three sets of resilience 
factors: (1) social-ecological factors, (2) intrapersonal factors, and (3) stress 
processing. Social-ecological factors refer to attributes of the individual’s social 
environment (e.g., utilitarian resources, family environment, and social support), 
intrapersonal factors involve the individual’s personal attributes (e.g., control 
orientation and commitment to self and task). And stress processing refers to cognitive 
appraisals and coping strategies. 
Recently, reviewers examined the impact of spina bifida on the first area of 
parental adjustment, that is mental health (Vermaes, Janssens, Bosman, & Gerris, 
2005). Through meta-analysis, they found a medium, negative effect of spina bifida on 
parents’ psychological functioning. In the present review, we aimed to extend this 
work by investigating the impact of spina bifida on subdomains of the second area of 
parental adjustment: social functioning within the family context. 
1 . 2  C o n c e p t s  o f  S o c i a l  F u n c t i o n i n g  i n  F am i l y  R e l a t i o n s h i p s  
Within the family context, parents participate in parent-child relationships, the marital 
relationship, and the family relationship, which is shared by all family members 
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(family-level relationship). Each type of relationship has its specific functions (Olson, 
1993). The parent-child relationship serves the purpose of child-rearing and caretaking 
responsibilities (Colapinto, 1991). Important dimensions are: parental support, parental 
control, parent-child communication, and parental well-being (Teti & Candelaria, 
2002). Parental support refers to parental warmth and responsiveness to the child’s 
needs and demands (Baumrind, 1996). Parental control can be defined as the 
disciplinary actions that limit or direct the child’s behavior (Baumrind, 1996). Parent-
child communication refers to interaction patterns of listening and speaking between 
parent and child (Olson, 1993). Parental well-being can be described as parents’ 
feelings of competence and satisfaction in the relationship with their child (Teti & 
Candelaria, 2002). 
The marital relationship serves the function of partner intimacy and support 
(Colapinto, 1991). Important dimensions of the marital relationship are: marital 
happiness, marital communication, and marital stability (Karney & Bradbury, 1995). 
The family-level relationship serves to support, regulate, nurture, and socialize family 
members as a unit (Colapinto, 1991). Important dimensions are cohesion, adaptability, 
and communication (Olson, 1993). Cohesion refers to the emotional bonding among 
family members. Adaptability reflects the ability of the family system to change its 
power structure, role relationships, and relationship rules in response to situational and 
developmental stresses. Finally, communication is viewed as the mechanism that 
facilitates cohesion and adaptability. 
1 . 3  R e s e a r c h  Qu e s t i o n  a n d  H y p o t h e s e s  
From the Disability-Stress-Coping Model and dimensions of parents’ relationships, we 
sought an answer to the question: What can be concluded from the existing research 
about the impact of risk and resilience factors on parents’ social functioning in the 
parent-child, marital, and family-level relationship? In particular, what can be 
concluded about the impact of spina bifida? To address the last question, we examined 
a set of predictions. 
Marginality hypothesis. In competition with the risk and resilience hypothesis, we 
also hypothesized that parents of children with mild spina bifida would experience 
more stresses in the parent-child relationships than parents of children with severe 
spina bifida. We based this expectation on the idea that children with mild disorders 
are more at risk for developing social handicaps and behavioral problems than children 
with severe disorders, because they can neither identify themselves with able-bodied, 
nor with severely disabled peers (Bruhn, Hampton, & Chandler, 1971). 
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Miscarried-helping hypothesis. We expected that child-rearing behaviors would be 
more likely to evolve into overprotection in families of children with spina bifida than 
in families of typically developing children, because parents’ helping attitudes in 
response to the child’s special needs might hinder the child in acquiring 
developmentally appropriate levels of psychological independence (Anderson & 
Coyne, 1993). 
Role-division hypothesis. Traditional family-work divisions may be more common 
in families of children with spina bifida than in families of typically developing 
children to facilitate efficient handling of the child’s special needs (Kazak & Marvin, 
1984). The downside, however, may be that the primary caregiver – usually the mother 
– is continuously exposed to spina-bifida related stresses. Therefore, we predicted a 
higher negative impact of spina bifida on mothers than on fathers with respect to their 
social functioning in family relationships. 
Marital-disruption hypothesis. We expected that parents of older children with 
spina bifida would have more marital problems than parents of younger children, 
because children’s problems are likely to pile up and multiply over the years (Tew, 
Payne, Laurence, & Rawnsley, 1974). 
Resilience-disruption hypothesis. We hypothesized that spina-bifida related stresses 
would disrupt the organizational structure of parents’ relationships at all levels of the 
family. At the same time, we expected that the affective climate would be more 
intense, because in response to these stresses family members might close the ranks to 
support one another (Costigan, Floyd, Harter, & McClintock, 1997; Patterson, 2002). 
 
To examine our research questions and hypotheses, we evaluated the quality of 
studies, reviewed study findings, and calculated effect sizes where possible. 
Unfortunately, there was not enough statistical information at hand to enable meta-
analysis. For nearly all concepts, the minimum condition of three effect sizes 
necessary to reliably estimate effects in the population, was not met (Wolf, 1986). 
I I .  METHOD  
2 . 1  S e l e c t i o n  a n d  C o d i n g  o f  S t u d i e s  
PsycInfo and Medline databases (March 2006) were scanned, using the key terms 
“spinal dysraphism” or “spina bifida” (SB) or “neural tube defect” (NTD) or 
“myelomeningocele” (MMC) and “family” or “parenting” or “parents”. This resulted 
in 1106 abstracts. A PhD-degree family sociologist (J.J.) and graduate-degree family 
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psychologist (I.V.) independently selected 66 abstracts with the following inclusion 
criteria: (1) available in English, (2) primary report of empirical research, and (3) 
focuses on parents’ psychosocial adjustment to having a child with spina bifida. Their 
interrater agreement was 96.6% (Cohen’s Kappa = .92). Differences were resolved 
through discussion. 
Thereafter, the coders selected 28 reports based on the criteria: (1) published in or 
after 1984 (see also Holmbeck et al., 2006), (2) sample size N ≥ 10, and (3) includes 
data on parents’ social functioning in family relationships. With overlap, 16 studies 
reported findings on the parent-child relationship, 10 on the marital relationship, and 
11 on the family-level relationship. 
Based on the measurement definitions of the outcome variables, the coders 
subsumed each outcome variable under the theoretical concept of parents’ 
relationships that best captured its meaning. A PhD-degree family psychologist (J.G.) 
independently evaluated this classification. Consensus was achieved through 
discussion. 
Finally, the two coders classified the research reports by study and sample 
characteristics. The study characteristics included: number of participants, design, 
control group, measures, and study outcomes. The sample characteristics comprised: 
type of informant, type of spina bifida, and child age. The interrater reliability ranged 
from 87% (Cohen’s Kappa = .84; study outcomes) to 100% (Cohen’s Kappa = 1.00; 
type of spina bifida). Differences were resolved through discussion. 
2 . 2  E f f e c t  S i z e  C a l c u l a t i o n s  
Effect sizes were calculated for those studies that provided sufficient statistical 
information. The first author (I.V.) computed the effect sizes and the co-authors (J.J. 
and J.G.) independently verified them. For studies with between-group designs, 
statistical data of comparisons between parents of children with spina bifida and 
comparison groups were transformed to Cohen’s d (Cohen, 1988; Lipsey & Wilson, 
2001). For studies with within-group designs, correlation coefficients were converted 
into Cohen’s d (Cohen, 1988; Lipsey & Wilson, 2001). Effect sizes could not be 
calculated for Beta-weights of multiple regression analyses and F-test values of 
multivariate analyses with Df > 1. Cohen’s d statistics were weighted by the reciprocal 
of their estimated variance to correct for an overestimation of effects in smaller 
samples, thus obtaining Hedges’ d (Hedges & Olkin, 1985). The effect sizes were 
interpreted as follows: d = 0.20 is small, d = 0.50 is medium, and d = 0.80 is large 
(Cohen, 1988). 
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I I I .  R E SULTS  
In this section, the classification of outcome variables, the study and sample 
characteristics, and findings will be presented. To save space, the term “index parents” 
is used in stead of parents of children with spina bifida. 
3 . 1  P a r e n t - c h i l d  R e l a t i o n s h i p  
In Table 1, study and sample characteristics, between-group effect sizes, and outcome 
variables of the parent-child relationship are displayed. The outcome variables were 
categorized as follows. Support comprised the outcomes: caring involvement, 
attachment, mutual trust and understanding, and acceptance. Under control, behavioral 
control, psychological control, and overprotection were subsumed. Parent-child 
communication included: interaction, agreement, and conflict. And to parental well-
being, parenting stress, parenting satisfaction, sense of parental effectiveness, and 
parenting confidence were assigned. 
Regarding the study and sample characteristics, 16 studies reported findings of 9 
independent data sets. The number of mothers per sample ranged from 14 to 68 (M = 
45). Fathers were only studied in 4 samples (range n: 19 - 55, M = 31). One sample 
also included children (n = 68). Ten studies had between-group designs, only 1 study 
was longitudinal, and another study compared age cohorts. In most samples, the ages 
of the children with spina bifida varied widely (maximum: 1 - 18 years). In 6 samples, 
the inclusion of children with spina bifida was restricted to children with an IQ > 70 or 
to children with myelomeningocele (MMC). Most data sets consisted of parents’ self-
reports on standardized questionnaires. Only one data set contained observations and 
reports of multiple respondents. 
Between-group Studies: Impact of Spina Bifida on the Parent-child Relationship 
In Table 1 (next page), the available effect sizes of between-group studies are provided 
reflecting effects of spina bifida on parents’ social functioning parent-child 
relationship. Across all outcomes, the effect sizes varied greatly. 
Parental support. Studies found small to negligible effects of spina bifida on 
maternal care involvement, observed acceptance, self-reported acceptance, mutual 
trust and understanding (Havermans & Eiser, 1991; Holmbeck, Shapera, & 
Hommeyer, 2002; Kazak & Marvin, 1984; Spaulding & Morgan, 1986). Similar 
results were found for fathers’ levels of care involvement, observed acceptance, self-
reported acceptance, mutual trust and understanding. Hence, no evidence for a 
negative  impact  of  spina bifida  on  parents’ supportive  child-rearing  behaviors was 
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Table 1 Parent-child Relationship: Study Characteristics and Between-group Effect Sizes 
Authors N Design 
Control 
group Informant 
Type of 
SB1 
Child 
age Measures2  
Outcome 
variables  
Hedges’ 
d 
(Chavkin, 
1986) 
14 Between 
group 
Yes Mothers SB non-
retarded 
8-12 PSI parenting 
stress 
.42 
(Coakley, 
Holmbeck, 
Friedman, 
Greenley, & 
Thill, 2002) 
68 
68 
55 
Longitudinal 
Between 
group 
Within 
group 
Yes Children 
Mothers 
Fathers 
SB 8-9 
10-11 
PACS 
Issues 
checklist 
SFIT 
Parent-child 
conflict  
- 
(Fagan & 
Schor, 
1993) 
50 Within 
group 
No Mothers SB M = 
8.1 
Self-
perceptions of 
parental role 
questionnaire 
Parenting 
competence 
Parenting 
satisfaction 
- 
(Havermans 
& Eiser, 
1991) 
19 Within 
group 
No Mothers MMC 4-15 Questionnaire Parenting 
confidence 
Role restriction 
- 
M-Ch 
interaction 
-.16 
F-Ch 
interaction 
-.16 
M-Ch conflict .09 
F-Ch conflict .23 
M-Ch 
agreement 
-.59 
(Holmbeck, 
Coakley, 
Hommeyer, 
Shapera, & 
Westhoven, 
2002) 
68 
68 
55 
Between 
group 
Within 
group 
Yes Children 
Mothers 
Fathers 
SB 8-9 PACS 
SFIT 
F-Ch 
agreement 
-.14 
Parenting 
satisfaction 
(M) 
-.69 
Parenting 
satisfaction (F) 
-.66 
Parenting 
stress (M) 
.45 
(Holmbeck 
et al., 1997) 
55 
43 
Between 
group 
Within 
group 
Yes Mothers 
Fathers 
SB 8–9 Parenting 
satisfaction 
scale 
PSI 
Parenting 
stress (F) 
-.02 
Parenting 
control (M) 
- 
M-Ch conflict 
 
- 
(Holmbeck 
& Faier 
Routman, 
1995) 
65 Within 
group 
No Mothers MMC 8-16 Decision-
making 
questionnaire 
Autonomy 
scale 
Issues 
checklist 
IPPA 
M-Ch 
attachment 
- 
Overprotection 
(M) 
.38 (Holmbeck, 
Johnson et 
al., 2002) 
68 
68 
55 
Between 
group 
Within 
group 
Yes Children 
Mothers 
Fathers 
SB 8-9 CRPBI 
PBI 
SFIT Overprotection 
(F) 
.44 
Acceptance 
(M) 
-.16 
Acceptance 
(M) 
-.01 
Behavioral 
control (M) 
.07 
Behavioral 
control (F) 
-.06 
Psychological 
control (M) 
.35 
(Holmbeck, 
Shapera et 
al., 2002) 
68 
68 
55 
Between 
groups  
Within 
group 
Yes Children 
Mothers 
Fathers 
SB 8-9 CRPBI 
SFIT 
Psychological 
control (F) 
.28 
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Parenting 
stress (M) 
-
 (Kazak & 
Clark, 1986) 
56 
30 
 
Within 
group 
Yes Mothers 
Fathers 
MMC 1–16 PSI 
Parenting 
stress (F) 
- 
Caring 
involvement 
(M) 
.38 
Caring 
involvement 
(F) 
.34 
Parenting 
stress (M) 
.37 
(Kazak & 
Marvin, 
1984) 
56 
30 
 
Between 
group 
Yes Mothers 
Fathers 
MMC 1–16 PSI 
Questionnaire 
Parenting 
stress (F) 
n.s.3 
(Lemanek et 
al., 2000) 
59 
19 
Between 
group 
Within 
group 
Measure 
norms 
Mothers 
Fathers 
SB non-
retarded 
3-16 Being a 
parent scale 
Parental 
effectiveness 
(M) 
.20 
(Macias, 
Clifford, 
Saylor, & 
Kreh, 2001) 
56 Within 
group 
No Mothers SB 1-17 PSI-SF Parenting 
stress 
- 
(Macias, 
Saylor, 
Rowe, & 
Bell, 2003) 
64 2 cohorts 
Within 
group 
No Mothers SB 0-5 
6-12 
PSI-SF Parenting 
stress 
- 
(Spaulding 
& Morgan, 
1986) 
19 Between 
group 
Within 
group 
Yes Mothers 
Fathers 
SB non-
retarded 
5–15 Hereford 
parent attitude 
scale 
Parenting 
confidence 
Acceptance 
Mutual trust-
understanding 
n.s.3 
(Tobia, 
2001) 
60 Within 
group 
No Mothers MMC 1-18 PSI-SF 
Stress 
inventory for 
parents of 
adolescents 
Parenting 
stress 
-
 
1 MMC = myelomeningocele, SB = spina bifida. 
2
 CRPBI = Child Report of Parental Behavior Inventory: acceptance, psychological control, behavioral control. IPPA = 
Inventory of Parent and Peer Attachment: trust, communication, anger, alienation. PACS = Parent Adolescent 
Communication Scale: open and problem communication. PBI = Parental Bonding Instrument: parental care, parental 
control. PSI = Parenting Stress Index. Child-domain: distractibility/hyperactivity, adaptability to change, demandingness, 
reinforces parent, mood, acceptability. Parent-domain: competence, social isolation, attachment, health, role restriction, 
depression, spouse. SFIT = Structured Family Interaction Task observations. 
3
 Authors report that the difference was non-significant without providing statistical information. 
 
found, except that index mothers, but not fathers, were significantly more involved in 
child-care activities than comparison mothers. The difference, however, was small. 
Parental control. In Table 1, the results from home observations and 
questionnaires show that index mothers and fathers were significantly more 
overprotective (i.e., intrusive) than comparison parents (Holmbeck, Johnson et al., 
2002). Again, the effects were small. Moreover, when the child’s verbal receptiveness 
was used as a covariate, group differences between index and comparison parents 
became nonsignificant (Holmbeck, Johnson et al., 2002). In the same data set, index 
mothers, but not fathers, also exhibited more psychological control than comparison 
mothers (Holmbeck, Shapera et al., 2002). Furthermore, no effect of spina bifida was 
found on parents’ use of behavioral control. 
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Parent-child communication. Observations and questionnaires were used to assess 
parent-child communication (Holmbeck, Coakley et al., 2002). As displayed in Table 
1, the effects of spina bifida on interactions and conflict were negligible to small. Only 
one effect was significant showing less mother-child agreement in index families than 
in comparison families. Longitudinally, observations showed that index parent-child 
conflicts declined between the child ages of 8-9 and 10-11. In comparison parent-child 
dyads, however, conflicts increased (Coakley et al., 2002). 
Parental well-being. Three between-group studies (see Table 1) yielded small 
effects of spina bifida on levels of maternal stress (Chavkin, 1986; Holmbeck, 1997; 
Kazak & Marvin, 1984). The weighted average Hedge’s d for these effect sizes was 
.41 (n = 138), meaning that index mothers in the population are more likely to 
experience strains in the parent-child relationship than comparison mothers. For 
fathers, there was no impact of spina bifida on parenting stress (Holmbeck, 1997; 
Kazak & Marvin, 1984). 
Regarding positive indicators of parental well-being (see Table 1), one study 
(Holmbeck et al., 1997) reported lower levels of parenting satisfaction in index parents 
than in comparison parents. In contrast, another study (Lemanek et al., 2000) found a 
small, positive effect of spina bifida on mothers’ sense of parental efficacy. A third 
study (Spaulding & Morgan, 1986) found no impact of spina bifida on parenting 
confidence. To understand these findings, it should be noted that the two latter studies 
included children with IQ > 70 only. This may have caused a selection bias. In 
addition, the last study may have lacked sufficient statistical power to detect effects. 
In sum, no effects of spina bifida were found across outcomes of parental support. 
The only effect detected, was that index mothers were more involved in childcare. As 
regards, parental control, index parents were found to use more intrusive and 
psychological control, but not more behavioral control, than comparison parents. The 
child’s verbal intelligence moderated the effect of spina bifida on parental 
intrusiveness. Overall, parent-child communication was not affected by spina bifida; 
however, at the onset to adolescence, parent-child conflict in index families decreased 
whereas in comparion families it increased. It is important to note that all the results 
for parental control and parent-child communication were based on one data set, albeit 
it that this data comprised multiple respondents and measures. Finally, several studies 
found a negative impact of spina bifida on mothers’ levels of parenting stress. For 
index parents, studies yielded mixed results with respect to parenting satisfaction. 
Possibly, there is a small effect that cannot be detected in small samples, and/or 
samples that include children with IQ > 70 only. 
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Within-group Studies: Risk and Resilience Factors of the Parent-child Relationship 
For nearly all the described within-group effects, it is important to note that they were 
cross-sectional. For many within-group results, effect sizes could not be computed 
because studies did not provide the necessary information (e.g., a nonsignificant test 
result reported in words without the figures, Beta-weights only, F-tests with Df > 1). 
The effect sizes that could be computed will be reported in the text.  
Parameters of spina bifida. The majority of studies used composite scores to assess 
the severity of spina bifida. Against expectations, the severity of spina bifida did not 
affect parenting stress (F-test = n.s., n = 56; ES = .12, n = 52) (Macias et al., 2001; 
Tobia, 2001), parental satisfaction (r = n.s., n = 50; ES = - .12, n = 59) (Fagan & 
Schor, 1993; Lemanek et al., 2000), parenting confidence (t-test = n.s., n = 19) 
(Havermans & Eiser, 1991), and parental efficacy (ES = -.18, n = 59) (Lemanek et al., 
2000). Regrettably, studies did not include fathers. 
Three studies examined effects of separate spina-bifida parameters. Holmbeck and 
Faier Routman (1995) found that mothers of children (n = 65) with low lesion levels 
(mild spina bifida), felt less attached to their child, were less willing to grant 
autonomy, and experienced more conflict intensity than mothers of children with high 
lesion levels (severe spina bifida). Shunt status was unrelated to these outcomes. 
Kazak and Clark (1986), in contrast, found that mothers (n = 56) of children with low 
lesion levels (mild spina bifida) experienced less parenting stress than mothers of 
children with high lesion levels (severe spina bifida). For fathers (n = 30) no 
association was found. Observations showed a medium, negative effect (ES = -.68, n = 
55) of preadolescents’ verbal intelligence on paternal, but not maternal, overprotection 
(Holmbeck, Johnson et al., 2002). 
In sum, the use of composite indexes may have obscured specific effects of 
children’s lesion level and cognitive impairments on parents’ child-rearing behaviors 
and levels of parenting stress. Mixed results were reported for the impact of lesion 
level. Furthermore, fathers were absent in most studies. 
Functional care strains and psychosocial stressors. Remarkably, little attention 
was given to the study of care strains and psychosocial stressors. Mothers of children 
who needed more nursing care, felt more confident as a parent (ES = -.96, n = 19) 
(Havermans & Eiser, 1991). Mothers (n = 52) who were more satisfied with bladder 
and bowel management also experienced less parenting stress (Tobia, 2001). 
Social-ecological resilience factors. The associations between utilitarian resources 
and outcomes of the parent-child relationship were difficult to synthesize. A higher 
family income was found to positively affect maternal satisfaction (ES = .82, n = 50) 
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and competence (ES = .45, n = 50) (Fagan & Schor, 1993), but it was not found to 
decrease levels of parenting stress in mothers (n = 56) and fathers (n = 30) (Kazak & 
Clark, 1986). Effects of SES (Holmbeck, Coakley et al., 2002) and of educational level 
(Kazak & Clark, 1986; Macias et al., 2001) on maternal stress and on parent-child 
communication were virtually absent, except for an effect of SES on mother-child 
conflict (ES = -.50, n = 68) (Holmbeck, Coakley et al., 2002).  
Only one study (Fagan & Schor, 1993) examined indicators of family support in 
relation to the parent-child relationship. This study found a strong, positive effect of 
having an adult companion on maternal satisfaction (ES = 1.36, n = 50), but not on 
parenting competence (ES = .26, n = 50). Family functioning sorted in a medium, 
positive effect on maternal satisfaction (ES = .47, n = 50) and a large, positive effect 
on parenting competence (ES = 1.07, n = 50). 
Social support appeared to have a large, positive effect on maternal satisfaction (ES 
= .90, n = 50) (Fagan & Schor, 1993), a medium, positive effect on parenting 
competence (ES = .65, n = 50; ES = .50, n = 19) (Fagan & Schor, 1993; Havermans & 
Eiser, 1991), but no effect on maternal stress (F-test = n.s., n = 56) (Macias et al., 
2001).  
Indicators of child adjustment appeared to function both as risks and as resilience 
factors. Difficult temperament (high general activity, low persistence, low in flexibility 
of behaviors)  coincided with increased levels of parenting stress in mothers (ES = .65, 
n = 52) (Tobia, 2001). Problem behaviors, too, had considerable negative effects on 
maternal satisfaction (ES = -1.15, n = 59) and parental efficacy (ES = -.54, n = 59) 
(Lemanek et al., 2000). Quite the opposite, children with better social skills, had 
mothers who were more satisfied (ES = .61, n = 59) and who felt more effective as a 
parent (ES = .37, n = 59) (Lemanek et al., 2000). 
The child’s gender did not affect the parent-child relationship, but child age was 
related to deteriorations in maternal satisfaction (ES = -.61, n =59) and efficacy (ES = -
.43, n = 59) (Lemanek et al., 2000). Another study failed to replicate this relation 
between child age and maternal stress (ES = .12, n = 64) (Macias et al., 2003). 
Possibly, the effect vanished because the latter study used age cohorts instead of a 
continuous variable. 
In summary, the effects of utilitarian resources (income, education, and SES) on 
the parent-child relationship were unclear. In one study, family resources and social 
support appeared to be potentially strong sources of protection. Child adjustment was 
both a very strong risk (behavioral problems and difficult temperament) and resilience 
factor (social skills). The effect of child age was unclear. 
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Intrapersonal resilience factors. Various studies indicated that index mothers were 
more vulnerable for negative effects of spina bifida than index fathers with respect to 
care involvement (Havermans & Eiser, 1991), overprotection (ES = .59 questionnaire, 
ES = .46 observed, n = 68) (Holmbeck, Johnson et al., 2002), psychological control 
(Holmbeck, Shapera et al., 2002), parent-child agreement (Holmbeck, Coakley et al., 
2002), and parenting stress (Holmbeck et al., 1997; Kazak & Marvin, 1984). As 
regards maternal age, cohorts of older mothers were found to experience more 
parenting stress than younger mothers (ES = 1.08, n = 64) (Macias et al., 2001; Macias 
et al., 2003). Strikingly, not one study examined parents’ intrapersonal psychological 
characteristics as sources of resilience.  
In brief, parental gender and increasing age appeared to be risk factors for the 
parent-child relationship. Furthermore, psychological resources were not studied. 
Stress processing as resilience factor. Only one study examined coping. In this 
study, 32.5% of the variance in maternal satisfaction and well-being was positively 
explained by active coping and planning, and negatively explained by a coping style of 
focusing on and venting of emotions. For fathers, 25% of their parenting satisfaction 
and well-being was explained by their use of positive reinterpretation as coping style 
and their adaptability to change (Holmbeck et al., 1997). Hence, these findings appear 
to suggest that coping varies as a function of parental gender.  
3 . 2  M a r i t a l  R e l a t i o n s h i p  
Table 2 (next pages) shows study and sample characteristics, between-group effect 
sizes, and outcome variables of the marital relationship. The outcome variables were 
classified as follows. Marital happiness comprised: marital quality (dyadic cohesion, 
satisfaction, consensus, affective expression) and partner support. Under marital 
communication we subsumed: interaction, agreement, conflict, and presenting a united 
front. And to marital stability, we assigned: divorce, marital status, and marital 
separation. 
Ten studies reported findings of 6 independent data sets. Four data sets included 19 
to 68 mothers (M = 47) and 19 to 55 fathers (M = 39). In two data sets, the number of 
mothers and fathers were not specified. One survey was an international sample (n = 
526). Six studies had between-group designs and all studies were cross-sectional. 
Again, the ages of children with spina bifida ranged widely (maximum: 0 - 18 years). 
Without exception, the Dyadic Adjustment Scale (DAS) (Spanier, 1989) was used to 
assess marital quality. Only one data set included observations and reports of multiple 
respondents. 
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Table 2 Marital Relationship: Study Characteristics and Between-group Effect Sizes 
Authors N Design 
Control 
group Informant 
Type of 
SB1 
Child 
age Measures2  
Outcome 
variables 
Hedges’ 
d 
Divorce n.s.3 
Marital quality (M) -.06 
(Cappelli, 
McGrath, Daniels, 
Manion, & 
Schillinger, 1994) 
46 
46 
Between 
group 
Within group 
Yes Mothers 
Fathers 
MMC 1-15 DAS 
Marital quality (F) -.02 
Partner interaction -.15 
Partner conflict -.23 
Partner agreement -.04 
(Holmbeck, 
Coakley et al., 
2002) 
55 Between 
group 
Within group 
Yes Mothers 
Fathers 
SB 8-9 SFIT 
Parents present 
united front 
.08 
Marital quality (M) .12 (Holmbeck et al., 
1997) 
55 Between 
group 
Within group 
Yes Mothers 
Fathers 
SB 8–9 DAS 
Marital quality (F) .23 
Marital quality (M) n.s.3 (Kazak, 1987) 46 
46 
Between 
group 
Yes Mothers 
Fathers 
SB sub 
sample 
1-16 DAS 
Marital quality (F) n.s.3 
(Kazak & Clark, 
1986) 
56 
30 
Within group Yes Mothers 
Fathers 
MMC 1–16 DAS Marital quality - 
Marital quality (M) n.s.3 (Kazak & Marvin, 
1984) 
56 
30 
Between 
group 
Yes Mothers 
Fathers 
MMC 1–16 DAS 
Marital quality (F) n.s.3 
(Kazak & Wilcox, 
1984) 
56 
30 
Within group Yes Mothers 
Fathers 
MMC 1–16 Questionnaire Marital status - 
(Lie et al.) 526 Between 
group 
Within group 
Yes Parents MMC 4-18 Questionnaire Marital separation .00 
(Rolle et al., 
2000) 
80 Retrospective 
Within group 
No Parents SB  0-18 Questionnaire Partner support - 
Marital quality (M) n.s.3 (Spaulding & 
Morgan, 1986) 
19 
19 
Between 
group 
Yes Mothers 
Fathers 
SB non-
retarded 
5–15 DAS 
Marital quality (F) n.s.3 
1 MMC = myelomeningocele, SB = spina bifida. 
2 DAS = Dyadic Adjustment Scale: dyadic cohesion, satisfaction, consensus, affective expression. SFIT = Structured Family 
Interaction Task observations. 
3 Authors report that the difference was non-significant without providing statistical information. 
 
Between-group Studies: Impact of Spina Bifida on the Marital Relationship 
Marital happiness. As can be seen in Table 2, studies found negligible or no effects of 
spina bifida on marital quality (Cappelli et al., 1994; Holmbeck et al., 1997; Kazak, 
1987; Kazak & Marvin, 1984; Spaulding & Morgan, 1986). On subscale level, 
nonetheless, one study found that index mothers’ levels of marital affection (ES = .52, 
n = 56) and index fathers’ levels of marital consensus (ES = .58, n = 30) were actually 
higher than in comparison groups, suggesting a gender-specific, positive effect of 
spina bifida on the marital relationship (Kazak & Marvin, 1984). Unfortunately, other 
studies did not provide scores on subscale of the DAS. 
Marital communication. Only in one study, partner communication was observed 
during family tasks (Holmbeck, Coakley et al., 2002). Again, the effects of spina 
bifida were small to negligible for partner interaction, partner conflict, partner 
agreement, and the degree to which parents presented themselves as a united front. 
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Marital stability. No study found an effect of spina bifida on the prevalence of 
marital disruption (Cappelli et al., 1994; Kazak & Wilcox, 1984; Lie et al., 1994). 
In summary, overall, studies found no effects of spina bifida on the marital 
relationship. In those areas where effects were detected, they were in a positive 
direction and possibly gender specific.  
Within-group Studies: Risk and Resilience Factors of the Marital Relationship 
Parameters of spina bifida. In two studies, the severity of spina bifida  did not sort in 
effects on marital support (F-test = n.s., n = 80) (Rolle et al., 2000) or on marital 
separation (Chi2-test = n.s., n = 526) (Lie et al., 1994). Separation, nonetheless, was 
found to occur closer after child birth in index families than in comparison families, 
meaning that the spina bifida-related stresses might function as a trigger but not as a 
reason for separation, (Lie et al., 1994). 
For mothers, a higher lesion level (severe spina bifida) was associated with higher 
levels of marital affection (F(2,35) = 5.36, p < .05), whereas for fathers this was 
associated with higher levels of marital consensus (F(1,27) = 3.99, p < .05) (Kazak & 
Clark, 1986). Other researchers (Cappelli et al., 1994) did not find similar effects of 
lesion level on marital quality, but they did find significant effects of the child’s 
ambulation status (able to walk without assistance vs. braces or wheelchair dependent) 
on mothers’ (ES = .82, n = 46), but not fathers’ (ES = -.26, n = 46) levels of marital 
quality. Finally, shunt status did not affect the marital quality (Cappelli et al., 1994). 
In sum, within-group studies did not demonstrate a clear effect of the severity of 
spina bifida on the marital relationship. 
Functional care strains and psychosocial stressors. One study examined the effects 
of parenting stress and depression on the marital relationship. Considerable negative 
effects of parenting stress (ES = -.65, n = 46 mothers; ES = -1.19, n = 46 fathers) and 
depression (ES = -.70, n = 46 mothers; ES = -.72, n = 46 fathers) were found (Cappelli 
et al., 1994). 
Social-ecological resilience factors. Overall, utilitarian resources such as SES, 
income, educational level, occupation, and religion were unrelated to indicators of 
marital quality and communication (Cappelli et al., 1994; Holmbeck, Coakley et al., 
2002; Kazak & Clark, 1986). In contrast, two studies found a medium, positive effect 
of paternal education on marital quality (ES = .65, n = 46) (Cappelli et al., 1994) and a 
medium, negative effect of SES on mother-father agreement (ES = -.68, n = 55) 
(Holmbeck, Coakley et al., 2002). It is unclear what explains these conflicting results. 
As regards family composition, the more children parents had, the lower they rated 
marital quality (ES = -.85, n = 46 mothers; ES = -.30, n = 46 fathers) (Cappelli et al., 
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1994). Furthermore, parents who were in their first marriages did not differ from 
parents who had remarried with respect to marital quality (Chi2-test = n.s., n = 56) 
(Kazak & Wilcox, 1984).  
Concerning child characteristics, mothers (ES = .45, n = 46), but not fathers (ES = -
.06, n = 46), of boys with spina bifida experienced lower levels of marital quality than 
mothers of girls with spina bifida (Cappelli et al., 1994). The effect however may have 
been inflated, because Pearson’s product-moment correlation coefficient was used to 
examine associations between dichotomous and continuous variables. Furthermore, 
mothers (ES = .63, n = 46) of older children with spina bifida reported higher levels of 
marital quality than mothers of younger children with spina bifida. A similar effect 
was not found for fathers (ES = .12, n = 46). In another study, index parents reported 
more constructive marriage with increasing child age (Rolle et al., 2000). These 
studies indirectly suggested that marital happiness improved across the child’s 
lifespan. No effects of child adjustment on the marital relationship were studied. 
Intrapersonal resilience factors. Marital quality did not vary as a function of 
parental gender (Cappelli et al., 1994; Spaulding & Morgan, 1986), despite differential 
effects of parental gender on the subdomains consensus and affection (Kazak & 
Marvin, 1984). Furthermore, no intrapersonal factors were studied. 
Stress processing. In one study, 24.8% of the variance in mothers’ levels of marital 
quality was explained by the coping styles behavioral disengagement (negative) and 
seeking social support (positive). Fathers who used positive reinterpretation to cope 
with stresses, also reported higher levels of marital quality (12.3% explained variance) 
(Holmbeck et al., 1997). 
In short, the severity of spina bifida appeared not to affect domains of marital 
quality, communication and stability. There was a small amount of evidence that 
spina-bifida parameters had positive and gender-specific effects on subdomains of 
marital quality. Parenting stress, depression, number of children, and possibly child 
gender appeared to pose risk for marital quality. Furthermore, marital quality seemed 
to improve across the child’s lifespan. Finally, mothers’ coping strategy of seeking 
support and fathers’ strategy of positive reinterpretation were strong resilience factors 
for marital quality. Regarding all these results, one must bear in mind that the number 
of studies was very small and that effects were cross-sectional. 
3 . 3  F am i l y - l e v e l  R e l a t i o n s h i p  
In Table 3 (next page), study and sample characteristics, outcome variables and 
between-group effect sizes for the family-level relationship are shown. As cohesion, 
we classified cohesion, affective involvement, affective responsiveness, 
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expressiveness of emotions, and family commitment. To adaptability, we assigned 
adaptability, division of roles, behavioral control among family members, ability to 
meet challenge, organization, and social-familial strains (negative). And finally, under 
family communication, we subsumed problem-solving, communication, and conflict. 
In total, there were 11 reports and 10 independent data sets. The sample sizes for 
mothers ranged from 14 to 201 (M = 65). Only 5 samples included fathers (range: 19 - 
80 fathers, M = 44) and 1 sample included children. Five studies had matched control 
groups and 4 studies used measures with norm scores to make comparisons. The age 
range of children with spina bifida was widely distributed (maximum: 1 – 27 years). 
Regarding spina bifida, 8 studies included children with all types of spina bifida, 2 
studies focused on MMC, and 1 study excluded children with mental retardation. With 
reference to the measures, all studies used standardized questionnaires of family 
functioning (see Table 3). Only one study obtained observations and reports of 
multiple respondents. 
Between-group Studies: Impact of Spina Bifida on the Family-level Relationship 
Regrettably, very few effect sizes could be calculated because data of tests with 
nonsignificant results were missing (see Table 3, next page). 
Cohesion. The effects of spina bifida on the family-level relationship were 
nonsignificant for the outcomes: family cohesion (Holmbeck, Coakley et al., 2002; 
Johnson-Russell, 1993; Kazak, 1985; Spaulding & Morgan, 1986), affective 
involvement (Ammerman et al., 1998; Wiegner & Donders, 2000), affective 
responsiveness (Ammerman et al., 1998), and emotional expressiveness (Spaulding & 
Morgan, 1986). Although, differences were not always significant, a few effect sizes 
indicated a medium, positive impact of spina bifida on affective responsiveness (ES = 
-.58, n = 34 mothers) (Wiegner & Donders, 2000) and family commitment (ES = .71, n 
= 14 mothers) (Bower & Hayes, 1998). It was difficult to pin point whether these 
effects were incidental or signs of a trend, because the other studies contended to 
report in words that results were nonsignificant, without providing statistical figures. 
Adaptability. As can be seen in Table 3, no effects of spina bifida or significant 
differences between index and comparison groups were found for the family-
adaptability outcomes: adaptability (Johnson-Russell, 1993; Kazak, 1985), 
organization and control (Spaulding & Morgan, 1986), and the family’s ability to meet 
challenge (Bower & Hayes, 1998). Wiegner and Donders (2000) found that index 
mothers reported slightly lower levels of behavioral family control than comparison 
mothers. Furthermore, a small, negative effect of spina bifida on the prevalence of 
social-familial strains was found (Lie et al., 1994). A similar effect, however, was not  
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Table 3 Family-Level Relationship: Study Characteristics and Between-group Effect Sizes 
Authors N Design 
Control 
group Informant Type of SB1 
Child 
age Measures2  
Outcome 
variables  
Hedges’ 
d 
Problem-
solving  
-
 
Communication - 
Roles .98 
Affective 
responsiveness 
- 
Affective 
involvement 
- 
(Ammerman 
et al., 1998) 
53 Between 
group 
Within group 
Measure 
norms 
Mothers  SB 6-18 FAD 
Behavioral 
control 
- 
Family 
commitment 
.71 (Bower & 
Hayes, 
1998) 
14 Between 
group 
Yes Mothers SB sub 
sample 
school 
age 
Family 
hardiness 
index Challenge .08 
(Coakley et 
al., 2002) 
68 
68 
55 
Longitudinal 
Within group 
Yes Children 
Mothers 
Fathers 
SB 8-9 
10-11 
FES 
SFIT 
Cohesion 
Conflict 
- 
(D'Arca, 
1998) 
75 
35 
Within group No Mothers 
Fathers 
SB 1-27 FACES II Cohesion 
Adaptability 
- 
(Fagan & 
Schor, 1993) 
50 Within group No Mothers SB M=8.1 FAD Family 
dysfunction 
- 
Cohesion (M) -.15 
Cohesion (F) .07 
Conflict (M) -.13 
(Holmbeck, 
Coakley et 
al., 2002) 
68 
68 
55 
Between 
group 
Within group 
Yes Children 
Mothers 
Fathers 
SB 8-9 FES 
 
Conflict (F) -.36 
Cohesion n.s.3 (Johnson-
Russell, 
1993) 
80 Between 
group 
Measure 
norms 
Parents MMC 6-13 FACES III 
Adaptability n.s.3 
Cohesion n.s.3 (Kazak, 
1985) 
56 
30 
Between 
group 
Yes Mothers 
Fathers 
MMC 1-16 FACES II 
Adaptability n.s.3 
(McCormick, 
Charney, & 
Stemmler, 
1986) 
201 Between 
group 
Within group 
Measure 
norms 
Mothers SB 0-18 IOF Social-familial 
strains 
-.44 
Cohesion n.s.3 
Expressiveness n.s.3 
Conflict n.s.3 
Control n.s.3 
(Spaulding & 
Morgan, 
1986) 
19 
19 
Between 
group 
Yes Mothers 
Fathers 
SB non-
retarded 
5–15 FES 
IOF 
Social-familial 
strains 
n.s.3 
Problem-
solving  
-.49 
Communication -.10 
Roles .12 
Affective 
responsiveness 
-.58 
Affective 
involvement 
.02 
(Wiegner & 
Donders, 
2000) 
34 Between 
group 
Within group 
Measure 
norms 
Primary 
caregivers 
SB sub 
sample 
3-12 FAD 
Behavioral 
control 
-.33 
1 MMC = myelomeningocele, SB = spina bifida. 
2
 FAD = Family Assessment Device: problem-solving, communication, roles, affective responsiveness, affective 
involvement, behavioral control. FACES = Family Adaptability and Cohesion Evaluation Scale: cohesion, adaptability, 
communication. Family Hardiness Index: family commitment, cooperation, ability to meet challenge, confidence. FES = 
Family Environment Scale: cohesion, expressiveness, conflict, independence, achievement orientation, intellectual-cultural 
orientation, active-recreational orientation, moral-religious emphasis, organization, control. IOF = Impact-on-Family Scale: 
financial, social-familial, personal, family mastery-coping. 
3
 Authors report that the difference was non-significant without providing statistical information. 
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reported by a smaller study, which may have been due to a lack of statistical power (F-
test = n.s., n = 19) (Spaulding & Morgan, 1986). Finally, two studies yielded results 
for the effect of spina bifida on the division of roles in the family. As can be seen in 
Table 3, the first study (Ammerman et al., 1998) found a large, negative effect of spina 
bifida on the division of roles. The second study did not find a significant effect, but 
the index group did score in the clinical range for dysfunctional roles in the family 
(cut-off score = 2, M = 2.27, n = 34 mothers) (Wiegner & Donders, 2000). 
Family communication. From Table 3 it can be seen, that spina bifida did not have 
a negative impact on family communication (Wiegner & Donders, 2000) or levels of 
family conflict were found (Holmbeck, Coakley et al., 2002; Spaulding & Morgan, 
1986). Moreover, less difficulties with problem solving were reported in index 
families (Wiegner & Donders, 2000). 
In sum, from data available, spina bifida appeared not to sort in important effects 
on the family-level relationship. The few effects of spina bifida on the cohesion and 
communication dimensions tended to be positive, whereas the effects of spina bifida 
on the adaptability dimension tended to be negative. It is unclear what the size of the 
effects was in studies which found nonsignificant differences between index and 
comparison parents; therefore the few significant effects are difficult to place in 
perspective. 
Within-group Studies: Risk and Resilience Factors of the Family-level Relationship 
Parameters of spina bifida. No significant effects of the severity of spina bifida 
(D'Arca, 1998), lesion level (Ammerman et al., 1998; McCormick et al., 1986), or 
ambulation status (Ammerman et al., 1998) were found on the family-level 
relationship. As children with spina bifida tend to have precocious pubertal timing, one 
study examined the effect of early pubertal timing on the family-level relationship 
(Coakley et al., 2002). In contrast to findings in the literature on adolescence in 
general, early pubertal timing in children with spina bifida did not affect family 
cohesion (ES = -.16, n = 28) or family conflict (ES = -.06, n = 37). 
Functional care strains and psychosocial stressors. Index children’s limitations in 
daily activities, rather than their bodily impairments were found to have a negative 
impact on the family functioning (F(4,197) = 11.37, p < .01) (McCormick et al., 
1986). 
Social-ecological resilience factors. Utilitarian resources appeared to positively 
affect mothers’ perceptions of the family-level relationship. A higher family income 
coincided with less family dysfunctions (ES = -.68,  n = 50 mothers) (Fagan & Schor, 
1993) and significantly lower levels of social-family strains (F(7,195) = 3.59, p < .01) 
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(McCormick et al., 1986). Moreover, another study showed that SES positively 
influenced mothers’ (ES = .30, n = 68), but not fathers’ (ES = -.13, n = 55) perceptions 
of family cohesion (Holmbeck, Coakley et al., 2002). SES, however, did not influence 
the amount of family conflict. Unfortunately, only one study included father reports. 
Fagan and Schor (1993) found that higher levels of social support coincided with 
less family dysfunctions (ES = -.70, n = 50 mothers). Children’s psychiatric 
symptoms, in turn, were found to pose a considerable risk for unhealthy family 
functioning (ES = 1.72, n = 53) (Ammerman et al., 1998). 
Intrapersonal resilience factors. Only one study examined the relationship between 
intrapersonal factors and family functioning (D'Arca, 1998). In this study, parents with 
a health-specific internal locus of control reported higher levels of family cohesion (ES 
= .51, n = 110 parents) and higher levels of family adaptability (ES = .43, n = 110) 
than parents with an external locus of control.  
Stress processing. In one study, mothers’ negative appraisals of their child’s health 
were found to have a negative impact on family functioning (F(4,197) = 14.09, p < 
.01) (McCormick et al., 1986). 
Summing up, several studies failed to find evidence for a negative effect of spina-
bifida parameters on the family-level relationship, with an exception for the division of 
roles. Although very few studies examined risk and resilience factors, family income, 
social support en parents’ internal locus of control appeared to be positive for the 
family climate and structure. Risk factors identified by studies, included the child’s 
limitations in daily activities, psychiatric symptoms, and mothers’ negative appraisals 
of the child’s health. Once more, little data, especially about fathers, was available and 
nearly all associations were cross-sectional. 
I V .  D I S CUS S ION  
In this review, we examined whether the existing research on parents’ social 
adjustment to spina bifida would be easier to interpret if reviewed along smaller, 
theoretically derived dimensions. We intended to find out which conclusions could be 
drawn for the impact of risk factors – in particular spina bifida – and resilience factors 
on parents’ social functioning in family relationships. In the following, we shall 
discuss the meaning of the results for our questions and hypotheses. 
4 . 1  Im p a c t  o f  S p i n a  B i f i d a  
Marginality hypothesis. Composite indexes for the severity of spina bifida were not 
associated with parents’ social functioning in family relationships. A few, small effects 
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of lesion level and ambulation status on parental support, control, well-being, and 
marital happiness were found. The direction of these effects supported the marginality 
hypothesis (Bruhn et al., 1971), in that mild spina bifida had a more negative impact 
on parents’ relationships than severe spina bifida. The effects however were very 
small. Therefore, at this stage, we are inclined to conclude that there is more evidence 
to refute than to accept the marginality hypothesis. 
From a methodological point of view, nevertheless, it is remarkable that none of 
the severity indexes detected effects, whilst single spina-bifida parameters did. Future 
testing of the marginality hypothesis may require the formulation of explicit 
expectations for associations among specific spina-bifida symptoms and parents’ 
social functioning. A useful framework may be the International Classification of 
Function and Disability (ICF) (WHO, 2001). In this classification impairments of body 
and functions are distinguished from limited abilities of activity and social 
participation. 
Miscarried-helping hypothesis. Small effects of spina bifida on parental 
overprotection and psychological control were found. These findings provide support 
for the marginality hypothesis, which states that parents’ helping attitude in families of 
children with special needs can evolve into overprotection when it inhibits the child’s 
development of age-appropriate, psychological independence. 
Index parents’ higher levels of psychological control, however, may also have an 
alternative explanation. One of the pitfalls in parenting children with spina bifida is 
that these children are at increased risk for process-specific neurocognitive 
impairments in controlling attention, integrating information, and understanding 
idiomatic language (Fletcher et al., 2004). They typically are more socially immature 
and more passive than their able-bodied peers (Holmbeck et al., 2003). It may be 
complicated for parents to determine whether these behavioral patterns evolve from 
the child’s neurocognitive impairments, learned passivity and/or opposition. Parents’ 
underestimations of the child’s capacities can evolve into overprotective control. In 
contrast, overestimations of the child’s capacities may also cause parents to use more 
psychological pressure on the child to achieve developmental goals beyond his or her 
abilities. 
At this stage, we conclude that the miscarried-helping hypothesis provides a useful 
explanation for overprotective behaviors in mothers of children with spina bifida; 
however, more research on parental beliefs and child-rearing goals is needed to fully 
understand mechanisms of parental control in families of children with spina bifida. 
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Role-division hypothesis. Studies indicated that mothers of children with spina 
bifida were more involved in childcare than fathers. Index mothers also reported 
higher levels of parenting stress than comparison mothers. And at family level, they 
tended to perceive divisions of roles in the family as dysfunctional.  
These findings provide indirect support for the role-division hypothesis. An 
additional interpretation of maternal stress may be that the uniqueness of each child 
with spina bifida confronts parents with many child-rearing uncertainties. Uncertainty 
about doing “good” as a parent may have a deeper impact on mothers than on fathers, 
because the image of being a parent is more strongly embedded in the identity of 
women than of men (Bugental & Goodnow, 1998). 
In sum, we conclude that the role-division hypothesis may provide part of the 
explanation for parenting stress in index mothers. However, the associations among 
family-work divisions, gender identity, amount of exposure to spina-bifida related 
stresses, and parents’ social functioning need to be examined in more detail. 
Marital-disruption hypothesis. No negative effects of spina bifida on the marital 
relationship were found. If studies did find effects, they were in a positive direction 
(i.e., higher levels of consensus, more affection, and less conflict) and possibly gender 
specific. Marital quality also appeared to improve with increasing child age. This 
appears to be in line with how marital relationships develop in general (Karney & 
Bradbury, 1995). 
Based on this review, we can reject the marital-disruption hypothesis. At this stage, 
the results rather support the idea that the dynamics of marriages in families of 
children with special needs may be different, without this meaning that the quality of 
the relationship is at stake (Kazak, 1997). Future studies can advance this field by 
exploring motivations of marital commitment in families of children with spina bifida. 
Such studies have the potential of explaining differences between mothers and fathers 
as well as the role of child-related motives of marital commitment. 
Resilience-disruption hypothesis. In most studies, the effects of spina bifida were 
nonsignificant for the affective dimensions of the family relationships. A few studies 
reported positive effects on mothers’ child-care involvement, marital affection, 
affective responsiveness, and family commitment, and on fathers’ marital consensus. 
With respect to the structural dimensions of family relationships, nearly all studies 
failed to detect effects of spina bifida on family adaptability, except that index mothers 
perceived more problems in the division of roles among family members than 
comparison mothers. Furthermore, spina bifida had a negative impact on parental 
control. Concerning, communication, lower levels of family conflict were found in 
families of preadolescents with spina bifida. 
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These findings provide a little support for the resilience-disruption hypothesis, 
which states that families of children with chronic disorders show both signs of 
resilience in the affective climate and disruption in the organizational structure. 
Possibly, disruptions and closing the ranks can only be observed when a crisis emerges 
(Patterson, 2002). Most studies did not focus on a certain period in the child’s life, but 
instead, examined children of different ages within one sample. This may explain why 
the effects of spina bifida were very small. To examine resilience and disruption in the 
family, research may need to study family adjustment before, during, and after high 
impact spina-bifida events, such as the child’s birth, closure of the back, shunt 
operations, orthopedic surgeries of the spine, and tethered cord operations. In addition, 
research should aim to follow up on families during several high-impact events to 
investigate whether their resilience is enhanced by successful coping with previous 
crises (Patterson, 2002). 
4 . 2  R i s k  a n d  R e s i l i e n c e  F a c t o r s  
The child’s low verbal intelligence had a detrimental effect on the parent-child 
relationship. Furthermore, indicators of child adjustment were both strong risk factors 
(behavioral problems and psychiatric symptoms) and resilience factors (social skills) 
for the parent-child and family-level relationships.  
As regards social-ecological factors, the results for utilitarian sources were mixed. 
They had a positive impact on the family-level relationship, but not on the parent-child 
and marital relationship. Family support and social support were sources of protection. 
Very few studies examined the role of intrapersonal factors. Maternal age was 
identified as a risk factor for parental well-being. In contrast, parental internal locus of 
control was positively associated with the family-level relationship.  
Finally, a small number of studies examined processes of appraisal and coping. The 
results showed that mothers’ appraisals and parents’ coping strategies functioned both 
as important sources of risk and resilience. 
These results support the idea that parents’ social adjustment to spina bifida is 
determined by multiple risk and resilience factors (Wallander et al., 2003). 
Unfortunately, the dearth of studies complicated streamlining of results. Moreover, 
most research was cross-sectional. Future studies need to replicate studies to 
consolidate the findings for social-ecological resilience factors and stress processing. 
These studies may advance the field with longitudinal designs and by including more 
fathers in their samples. More importantly, intrapersonal, psychological factors as 
resources of resilience may warrant further investigation (Block, 2002). 
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As we saw, the area of concern appears to be the parent-child relationship; 
therefore we would suggest that research focuses on studying potential risk and 
resilience factors of parents’ social functioning in this relationship. 
4 . 3  M e t h o d o l o g i c a l  Im p l i c a t i o n s  
Alike most family research in the area of pediatric psychology, studies in this review 
had important methodological limitations (Kazak et al., 2003). These included, 
sampling biases (small samples, non-randomized selection, omission of children with 
IQ < 70, and under-representation of fathers), constraint study designs (lack of control 
groups, cross-sectional designs), measurement flaws (common method variance), and 
the omission of developmental stages (samples with parents of children of all ages). 
In this review, one data set formed a positive exception. Upon completion of this 
manuscript, a new study from this research group appeared. It describes a three-wave 
longitudinal design and examines predictors of parenting behavior trajectories by use 
of multi-level modeling techniques (Greenley, Holmbeck, & Rose, 2006). This goes to 
show that empirically sound longitudinal studies are possible even in small patient 
populations with very complex problems. Therefore, the studies that intend to move 
this field forward should aim for designs that meet the standards in developmental and 
family psychology. Aside from methodological improvements including design, 
sampling, measurement, and analyses, research should be theory-driven to ensure 
meaningful and constructive results. 
4 . 4  C l i n i c a l  I m p l i c a t i o n s  
This review signaled two areas of risk from spina bifida on the quality of parents’ 
relationships. First, parents appeared to have difficulties using effective methods of 
parental control. Second, mothers appeared to be most vulnerable to stresses in the 
parent-child relationship, possibly as a result of overexposure to spina-bifida related 
stresses.  
Both risks can have detrimental effects on child adjustment and the parent-child 
relationship. One way to approach this problem is to offer parents of children with 
spina bifida parent-empowerment programs at an early stage, for example, when the 
child enters school. Such prevention programs should assist parents of children with 
spina bifida in learning how to evaluate the competences and needs of their developing 
child. Enhancing the quality of parents’ observations of the parent-child interactions 
and parents’ reflections about how different motivations and parenting goals can be set 
for various life-skill domains of the child may be a successful approach to avoid the 
emergence of ineffective parental control. An example of such a parenting-
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empowerment program is the “Experiential Program for Parents” (Maiquez, Rodrigo, 
Capote, & Vermaes, 1999; Maiquez, Blanco-Villasenor, Rodrigo, & Vermaes, 2000). 
V .  CONCLUS ION  
This theory-driven review supports the notion that parents of children with chronic 
disorders are ordinary people who are challenged by an abnormal situation (Kazak, 
1997). No evidence was found for increased problems in the marital and family-level 
relationships. Two important negative effects of spina bifida were identified in the 
parent-child relationship. Particularly, mothers of children with spina bifida appeared 
to be at risk for higher levels of parenting stress. Furthermore, parents of children with 
spina bifida tended to use inadequate forms of parental control. 
Finally, research should include more fathers and aim to meet the standards of 
developmental and family psychology. We delineated several themes for future 
research: (1) parental beliefs and child-rearing goals; (2) family-work divisions, 
exposure to spina-bifida related stresses, and gender identity; (3) motives of marital 
commitment; (4) longitudinal studies on family adjustment to high-impact spina-bifida 
related events; and (5) longitudinal studies on risk and resilience factors (especially 
intrapersonal factors) of parents’ social functioning in the parent-child relationship. 
In sum, we conclude that the theory-driven approach has yielded valuable 
information, which in former reviews has not come to the surface. 
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4 
PARENTS ’  PERSONALITY  TRAITS  
AND  PARENTING  STRESS
4
 
 
A b s t r a c t  
Objective. Spina bifida places parents at increased risk for parenting stress. Little is known about the protective 
role of parents’ personality. Therefore, we examined links between the severity of spina bifida, parents’ 
personality traits and parenting stress. 
Methods. 46 mothers and 37 fathers of children with spina bifida (6-14 years) participated. Severity of spina 
bifida (neonatal diagnosis, functional physical and cognitive outcome), parental personality (Big Five), and 
parenting stress (PSI) were measured. Multiple regression analyses were performed. 
Results. Neonatal diagnosis, functional physical outcome, extraversion, emotional stability and agreeableness 
were associated with parenting stress. In the final model, functional physical outcome and emotional stability 
explained 42% and 47% of the parenting stress in mothers and fathers respectively. No interaction effects were 
detected. 
Conclusions. Mobility, bladder and bowel problems in school-aged children represent ongoing stressors for 
parents. More importantly, though, parents’ emotional stability decreases levels of parenting stress. 
Methodological and clinical implications are discussed. 
 
 
 
 
 
 
 
 
                                                 
4
 This chapter is submitted for publication as: 
Vermaes, I.P.R., Janssens, J.M.A.M., Mullaart, R. A., Vinck, A., & Gerris, J.R.M. (2006). Parents’ personality 
traits and parenting stress in families of children with spina bifida. 
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I .  I NTRODUCT ION  
The impairments and permanent care associated with chronic disorders, such as spina 
bifida, can place substantial physical, psychological, and social demands on parents 
(Wallander & Varni, 1998). A review has shown that, on average, parents of children 
with spina bifida experience higher levels of psychological stress than parents of able-
bodied children (Vermaes et al., 2005). This is particularly true for mothers, who in the 
role of primary caregiver, may be more exposed to spina-bifida related demands 
(Kazak & Marvin, 1984). In addition, stresses have been found to be principally 
experienced in the parenting domain (Holmbeck et al., 1997; Kazak & Marvin, 1984) 
and to increase with maternal age (Macias et al., 2003). There is, nonetheless, 
considerable variability in the degree to which the demands of raising children with 
physical disorders negatively affect parents (Wallander & Varni, 1998). Research on 
psychological stress among parents of children with spina bifida has revealed large 
individual differences, indicating that poor and good adaptation are both possible 
(Vermaes et al., 2005). 
The Disability-Stress-Coping Model provides a theoretical framework for 
understanding this variability (Wallander & Varni, 1998; Wallander, Varni, Babani, 
DeHaan et al., 1989). In this model, parents’ psychosocial adjustment is hypothesized 
to be influenced negatively by risk factors and positively by resilience factors. Risk 
factors refer to the severity of the child’s physical condition, functional care strain, and 
other psychosocial stressors (e.g., major life events). Resilience factors encompass 
social-ecological resources, intrapersonal resources, and stress-coping processing. In 
addition to the direct influences, the negative impacts of risk factors on adjustment 
outcomes are hypothesized to be moderated by resilience factors (Wallander & Varni, 
1998). 
Despite these hypotheses, studies have yielded mixed findings for associations 
between the severity of spina bifida and stress in parents (Horton & Wallander, 2001; 
Kazak & Clark, 1986; Kazak & Marvin, 1984; King et al., 1999; Kronenberger & 
Thompson, 1992a; Lemanek et al., 2000; Macias et al., 2001; Tew & Laurence, 1975; 
Tobia, 2001). These inconsistencies may, in part, be caused by differences in the 
definition and assessment of spina bifida. Furthermore, studies on resilience factors of 
parental psychosocial adjustment to pediatric conditions have mainly focused on 
social-ecological factors (e.g., marital support, family support, and social support) and 
much less on parents’ personality characteristics (Thompson & Gustafson, 1996). Only 
a handful of studies (Fagan & Schor, 1993; Horton & Wallander, 2001; King et al., 
1999; Macias et al., 2001; Wallander, Varni, Babani, DeHaan et al., 1989) claim to 
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have included intrapersonal factors, but the variables they have examined (e.g., 
educational level, employment status, and race) appear to be more indicative of 
demographical characteristics than of parents’ personal psychological resources. There 
are, however, theoretical and empirical grounds to expect that precisely psychological 
resources may play an important role in determining parental adjustments in the 
parenting domain (Abidin, 1986; Belsky, 1984; Belsky & Barends, 2002; Belsky, 
Crnic, & Woodworth, 1995; Mulsow, Caldera, Pursley, Reifman, & Huston, 2002). 
Therefore, in this study we examined the questions: (a) does the severity of spina 
bifida explain variations in mothers’ and fathers’ levels of parenting stress, (b) do 
parents’ personality characteristics explain variations in parenting stress, and (c) do 
parents’ personality characteristics buffer the negative impacts of spina bifida on 
parenting stress? 
1 . 1  R i s k  F a c t o r :  S p i n a  B i f i d a  
Spina bifida (or spinal dysraphism) is one of the most common, serious disorders, 
covering a wide array of spinal cord malformations (Mitchell et al., 2004). The 
severity of spina bifida depends on the type of defect (open vs. closed), the level of 
lesion, the co-morbidity of a Chiari type II malformation, corpus callosum dysgenesis, 
hydrocephalus, and orthopedic deformities (Mitchell et al., 2004). Many children with 
spina bifida have ambulation problems, ranging from weakness in the legs to complete 
paralysis, as well as bladder and bowel dysfunctions (Mitchell et al., 2004). They have 
normal or slightly lower levels of intelligence, albeit that hydrocephalus, 
malformations of the cerebellum, and corpus callosum may cause process-specific 
cognitive deficits (Fletcher et al., 2004). Affected children usually require life-long 
treatment and monitoring by (para)medical and mental health professionals. 
In studies on parenting stress, scholars (Kazak & Clark, 1986; Macias et al., 2001; 
Tobia, 2001) have used diverging spina-bifida definitions and sets of impairments – 
sometimes without describing the diagnostic procedures – to construct severity indexes 
of spina bifida. For example, it is often unclear what is meant by “lesion level” (e.g., 
level of bony defect, motor level or sensory level) and how it has been assessed (e.g., 
clinical neurological examination, X-ray and/or magnetic resonance). One way to 
define spina bifida is to distinguish body structures from functions (WHO, 2001). 
Body structures refer to anatomical parts of the body, including organs, limbs and their 
components and body functions encompass physiological functions of the body 
systems, including psychological functions. The severity of spina bifida can thus be 
viewed as impairments in the child’s body structure and functions.  
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This distinction may be particularly important for understanding spina bifida and 
its psychosocial ramifications, because children’s sensory and motor levels of 
functioning do not always correspond with the anatomical levels of the bony spinal 
defect (Mitchell et al., 2004). In addition, extensive histories of surgery obscure the 
associations between complex combinations of structural impairments and functional 
physical and cognitive outcomes (Verhoef et al., 2004). 
Functioning determines the extent to which children can independently participate 
in every day activities and social relations (McCormick et al., 1986). Hence, for the 
study of parenting stress it is important to operationalize spina bifida in terms of the 
child’s functional impairments and to include both the neonatal spin-bifida diagnosis 
as well as the present functional physical and cognitive outcomes in the child. 
1 . 2  R e s i l i e n c e  F a c t o r :  P e r s o n a l i t y  T r a i t s  
In addition to the Disability-Stress-Coping Model, the parenting literature specifies 
how parents’ intrapersonal resources can affect their levels of parenting stress both 
directly and indirectly. Authors (Belsky & Barends, 2002; Vondra, Sysko, & Belsky, 
2005) have pointed out that parental personality is the most important determinant of 
parental functioning. In their view, psychological maturity is needed to be able to take 
perspective of others, to control impulses, to feel secure in one’s own life, and to find 
ways to have one’s needs met; in other words, conditions that facilitate parental 
nurturance and firmness, even in response to frustrating child behavior. Under 
circumstances in which parents are confronted with extreme demands, mature 
personality characteristics may also have the function of protecting parents from being 
overwhelmed by the situation. Hence, personality characteristics are also hypothesized 
to serve as a moderator of the potential threat of highly demanding situations (Belsky 
& Barends, 2002). 
Parents’ personalities can be conceptualized in terms of traits. Traits refer to 
relatively consistent patterns of thoughts, feelings or behaviors. Studies on personality 
traits have yielded the Big Five taxonomy (Goldberg, 1992); five higher-order 
dimensions along which differences among individuals can be described, including 
extraversion, emotional stability, agreeableness, openness to experience, and 
conscientiousness. Extraversion (vs. introversion) reflects one’s quantity and intensity 
of interpersonal interactions, activity level, and capacity for joy. Emotional stability 
(versus neuroticism) refers to a person’s emotional balance and resistance to 
psychological distress (anxiety, hostility, and depression). Agreeableness reflects an 
individual’s interpersonal orientation ranging from antagonism to compassion in 
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thoughts, feelings and actions. Openness refers to one’s tendency to enjoy new 
experiences, to have broad interests, and to be imaginative. The last trait, 
conscientiousness, reflects a person’s high standards for achieving goals and being 
well-organized. 
The Big Five has been identified as a good candidate for the study of parenting, 
because of its ability to predict various domains of functioning across a range of ages 
(Belsky & Barends, 2002; Vondra et al., 2005). Authors have posited and documented 
that higher levels of extraversion, emotional stability, and agreeableness (and to a 
lesser extent openness and conscientiousness) are associated with lower levels of 
parenting stress (Belsky & Barends, 2002; Mulsow et al., 2002; Vondra et al., 2005). 
To our knowledge, however, the buffering effect of personality traits on parenting 
stress in highly demanding situations, such as raising a child with a chronic disorder, 
has not been studied. 
1 . 3  H y p o t h e s e s  
Based on the aforementioned, we hypothesized that: (1) parents of children with spina 
bifida have higher levels of parenting stress than parents of non-clinical reference 
groups, (2) the severity of spina bifida (neonatal diagnosis, functional physical and 
cognitive outcome) is associated with increased levels of parenting stress, and (3) 
parents’ higher levels of extraversion, emotional stability, agreeableness, openness to 
experience, and conscientiousness decrease their levels of parenting stress. Moreover, 
(4) we expected that spina bifida confronts parents with unusually demanding 
situations, in which higher levels of these personality characteristics also function as a 
buffer (moderator) between spina bifida and parenting stress. 
I I .  METHOD  
2 . 1  P a r t i c i p a n t s  
This study was part of the Nijmegen Interdisciplinary Spina Bifida (NISB) research 
program. Participants were 46 mothers (M age = 39.15, SD = 4.02) and 37 fathers (M 
age = 41.65, SD = 4.57) of 46 children with spina bifida (28 girls, 18 boys; M age = 
10.36, SD = 2.38, range 6 – 14 years). The children had been born at, or been referred 
to the Radboud University Nijmegen Medical Center. Forty-three children lived in 
two-parent families and three children lived in single-parent families. Almost all 
children had Dutch parents, except one child whose father was Turkish. Fifty-six 
percent of the mothers and 32% of the fathers completed lower secondary education, 
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31% and 38% completed higher secondary education, 11% and 22% completed the 
first stage of tertiary education, and 2% and 8% completed the second stage of tertiary 
education. On the International Standard Classification of Education (0 = low, 6 = 
high) (UNESCO, 1997), mothers’ mean level was 3.87 (SD = .73) and fathers’ mean 
level was 4.29 (SD = .87). All families had incomes from employment; 27 families 
from one earner and 19 families from dual earners. On average, mothers worked 18.48 
(SD = 10.06, n = 20) and fathers worked 39.59 (SD = 7.14, n = 34) hours per week in 
paid jobs. Four mothers and two fathers were (temporarily) incapacitated for work. 
2 . 2  P r o c e d u r e  
After approval of the NISB study by the Regional Committee on Human Research 
(CMO # 2002/187/Feb. 5th, 2002), 75 families of children with spina bifida were 
approached to participate. This group was selected because children’s neonatal 
medical condition had been systematically assessed for research purposes in the past 
by a pediatric neurologist (RM). Fifty-eight families (75%) agreed to participate and 
signed an informed consent. At the Radboud University Nijmegen Medical Center, a 
neuropsychologist (AV) tested children’s neurocognitive functions while at the same 
time a family psychologist (IV) interviewed the parents. After the interview, parents 
filled out questionnaires at home. They were telephoned if they had not returned them 
after one month. Finally, 46 mothers (79% response) and 37 fathers (64% response) 
completed the questionnaires. The spina-bifida characteristics and demographics of 
non-responding families did not differ significantly from those of families who did 
participate, except ethnic background. Turkish and Moroccan parents were 
overrepresented in the non-response group due to language problems. 
2 . 3  M a t e r i a l s  
Neonatal diagnosis. The diagnosis spina bifida was based on clinical and magnetic 
resonance examination within the first week of life. Criterion for diagnosis was the 
presence of a congenital defect of closure of one or more vertebral arches in 
combination with a median skin defect and/or cystic or lipomatous lump of the back, 
and/or a developmental anomaly of the spinal cord confirmed by magnetic resonance 
imaging (MRI). The following characteristics were scored: (1) type of spinal anomaly, 
(2) cerebral co-morbidity, and (3) neurologic impairment of the lower part of the body. 
The sum score of these three characteristics was calculated as follows. The type of 
spinal anomaly was scored: 1 = closed (ICD-10 code Q76.0), 2 = open (ICD-10 code 
Q05). Cerebral co-morbidity was diagnosed as: Chiari type II malformation (ICD-10 
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code Q07; 1 = present, 0 = absent), corpus callosum dysgenesis (ICD-10 code Q04.0; 
1 = present, 0 = absent), and hydrocephalus (ICD-10 code Q03; 1 = present, 0 = 
absent). Neurologic impairment of the lower part of the body was scored as the 
uppermost affected spinal segment with decreased sensibility and/or decreased 
intentional movement (Maynard et al., 1997). Sensibility was defined as behavioral 
reactions on pin prick and light touch. Intentional movement was defined as non-
stereotypical, non-reflex movement. The impairment was coded as: S1 and below = 1; 
L3 to L5 = 2; L2 and above = 3 (Verhoef et al., 2004). The total sum score range was 2 
– 8 and the internal consistency (Cronbach’s Alpha) of the index was .88. 
Functional physical outcome. Information about the children’s actual physical 
functioning was collected during the interview with the family psychologist. Parents 
were asked to indicate the degree of impairments in their children’s bladder, bowel, 
and ambulatory functions. Bladder dysfunction was coded on a 3-point Likert scale: 0 
= normal functioning, 1 = moderate urine incontinence requiring the occasional use of 
a napkin or change of clothes, 2 = severe urine incontinence requiring permanent use 
of napkins and/or catheterization. Bowel dysfunction was coded on a similar scale: 0 = 
normal functioning, 1 = moderate problems of incontinence requiring scheduled 
toileting and the occasional use of napkins, or reduced bowel movements leading to 
obstipation requiring the use of oral laxatives, 2 = severe problems of permanent 
incontinence or complete absence of bowel movements leading to obstipation 
requiring manual evacuation, retrograde rectal enema, antegrade colonic evacuation or 
a stoma. Ambulatory functions were coded on a 5-point Likert scale using Hoffer’s 
criteria (Hoffer, Feiwell, Perry, Perry, & Bonnet, 1973): 0 = ambulators, able to walk 
normally; 1 = community ambulators, able to walk indoors and outdoors with 
assistance of braces and/or crutches, 2 = household ambulators, able to walk indoors 
and with an apparatus, 3 = non-functional ambulators, able to walk in a therapy 
session, 4 = non-ambulators, not able to walk at all. The sum of the three scores 
resulted in an index of functional impairments (range: 0 – 8). Cronbach’s Alpha of the 
index was .76. 
Functional cognitive outcome. Children’s intellectual functions were assessed by 
use of the Wechsler Intelligence Scale for Children (WISC–III) (Wechsler, 1997). The 
WISC-III is a general intellectual assessment battery for children in the ages of 6 to 16. 
The test comprises of six Verbal and seven Performance subtests which can be 
combined into a global Full Scale IQ (FSIQ) measure. 
Parents’ personality. A Dutch adaptation of the Big Five questionnaire (Goldberg, 
1992) was administered, measuring Extraversion (e.g., “talkative”), Emotional 
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Stability (e.g., “calm”), Agreeableness (e.g., “sympathetic”), Openness to Experience 
(e.g., “imaginative”), and Conscientiousness (e.g., “organized”). In preceding studies 
the original unipolar 100 markers were reduced to a shortened version of 30 markers; 
six markers for each scale with a 7-point Likert scale ranging from 1 = not at all 
applicable to 7 = totally applicable (Vermulst & Gerris, 2005). Cronbach’s Alphas of 
the personality factors ranged from .83 to .91 for mothers and .78 to .90 for fathers. 
Parenting stress. A Dutch adaptation of the Parenting Stress Index (PSI) (de Brock, 
Vermulst, Gerris, Veerman, & Abidin, 2006) was used. The PSI is a parent self-report 
questionnaire designed to measure dysfunctions in the parent-child systems. In this 
study we used the Parent Domain scales (e.g., ‘‘I often have the feeling that I cannot 
handle things very well’’). The Parent Domain consists of seven subscales: Depression 
(8 items), Role Restriction (6 items), Sense of Competence (8 items), Social Isolation 
(6 items), Attachment (5 items), Spousal Support (5 items), and Health Problems (5 
items). Items had a 4-point Likert scale ranging from 1 = totally disagree to 4 = totally 
agree. Higher sum scores represent greater parenting stress. Cronbach’s Alphas of the 
subscales ranged from .69 to .93 for mothers and from .64 to .83 for fathers. The 
global PSI Parent Domain score, a sum score of all the subscales, had Cronbach’s 
Alphas of .93 for mothers and .95 for fathers. 
2 . 4  P l a n  o f  A n a l y s i s  
All analyses were conducted for mothers and fathers separately. To test hypothesis 1, 
parents’ PSI scores were compared to norm scores of a non-clinical reference group 
(de Brock et al., 2006) with Student’s t-test (Welch’s correction for unequal samples) 
and Hedges’ d effect size. Cohen’s guidelines for the interpretation of d are: d = 0.20 
(small effect), d = 0.50 (medium effect), and d = 0.80 (large effect) (Cohen, 1977). In 
small samples, effect sizes can be informative when the t-test approaches significance. 
For hypotheses 2, 3, and 4 multiple regression analyses were conducted, as 
recommended for studies with small sample sizes (Holmbeck, 1997). The criterion 
variable for all models was the global PSI score. First, separate regression equations 
were formed for hypotheses 2 and 3 to reduce the number of predictors. The unique 
contribution of each predictor variable was tested by pulling each variable singly out 
of the equation and examining R2 change with the other predictors remaining in the 
regression equation. Predictors were eliminated if they did not reach significance (p < 
.05). Second, hypothesis 4 was tested by forming a separate regression equation for 
every hypothesized combination of two variables and their interaction term (structural 
impairments, functional impairments, and IQ * 5 personality factors). All variables 
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were centered to eliminate multicollinearity (Holmbeck, 1997). In the final model, 
background variables (parental age, educational level, and working hours/week) were 
entered in the first step as covariates, followed by the remaining variables of interest in 
the next steps. 
I I I .  R E SULTS  
3 . 1  D e s c r i p t i v e  D a t a  a n d  C omp a r i s o n s   
In Table 1 descriptive information about the neonatal diagnosis, physical outcome, 
cognitive outcome (IQ) and parents’ personality factors is displayed. Cognitive 
outcome, extraversion, emotional stability, openness to experience and 
conscientiousness were normally distributed. The scores on neonatal diagnosis 
(Skewness = -.52, SE = .62; Kurtosis = -1.43, SE = .62), physical outcome (Skewness 
= -.34, SE = .31; Kurtosis = -1.36, SE = .62), and agreeableness (mothers: Skewness 
=.05, SE = .35; Kurtosis = -.11, SE = .69; fathers: Skewness = -.58, SE = .39; Kurtosis 
= -.01, SE = .76) were not normally distributed; however, the Skewness values were 
less than twice the standard error, indicating acceptable symmetry. The Kurtosis 
values (computed in SPSS) indicated somewhat leptokurtic distributions for neonatal 
diagnosis and physical outcome, but they sufficiently approached zero. 
 
Table 1 – Descriptives of the Predictor Variables 
Frequency 
 Predictor variables 
N % M SD 
Neonatal diagnosis (min. 2 – max. 8) 46  5.50 2.09 
Spinal dysraphism type     
Closed 12 26.1   
Open 34 73.9   
Lesion level     
S1 and below 16 34.8   
L3 – L5 22 47.8   
L2 and above 8 17.4   
Chiari type II malformation:     
Yes 32 69.6   
No 14 30.4   
Corpus callosum dysgenesis      
Yes 25 54.3   
No 21 45.7   
Hydrocephalus     
Yes 32 69.6   
No 14 30.4   
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Table 1 (continued) – Descriptives of the Predictor Variables 
Frequency 
 Predictor variables 
N % M SD 
Physical outcome (min. 0 – max. 8) 46  4.87 2.95 
Bladder function     
Normal  12 26.1   
Moderate problems 5 10.9   
Severe problems 29 63.0   
Bowel function     
Normal 9 19.6   
Moderate problems 10 21.7   
Severe problems 27 58.7   
Ambulation status     
Normal ambulator 14 30.4   
Community ambulator 4 8.7   
Household ambulator 9 19.6   
Non-functional ambulator 1 2.2   
Non-ambulator 18 39.1   
Cognitive outcome (IQ) (min. 47 – max. 116)  46  81.68 19.35 
Mothers’ Big Five personality (min. 1 – max. 7)     
Extraversion  46  4.87 1.12 
Emotional stability 46  4.13 1.14 
Agreeableness 46  5.81 .59 
Openness 46  4.56 1.09 
Conscientiousness 46  5.12 1.16 
Fathers’ Big Five personality (min. 1 – max. 7)     
Extraversion 37  4.56 1.13 
Emotional stability 37  4.68 1.16 
Agreeableness 37  5.66 .56 
Openness 37  4.86 1.03 
Conscientiousness 37  5.14 1.08 
 
Parents’ scores on the PSI Parent Domain scales and the comparison of their scores 
to norm scores of a non-clinical reference group are shown in Table 2. Parents’ global 
PSI scores were normally distributed. The comparisons showed a medium effect size 
of spina bifida on mothers’ global PSI score and a small effect on fathers’ global PSI 
score, meaning that parents of children with spina bifida tended to experience more 
parenting stress than parents of able-bodied children. The t-test for fathers however, 
was not significant. Therefore, we checked whether the confidence interval (CI 95%) 
of the effect size included zero. The CI 95% ranged from .10 to .76, meaning that the 
chance of not finding an effect of spina bifida on fathers’ levels of parenting stress in 
the population was below 5%. Conveyed in frequencies, 41.3% of the mothers and 
36.1% of the fathers scored 1 SD above the reference group’s mean score and of them 
17.4% and 11.1% respectively, scored 2 SD’s above the reference group’s mean score. 
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Table 2 – Group Comparisons for Parenting Stress Index Scales 
Mothers Fathers 
Spina 
bifida 
(n = 46) 
Norm 
scores 
(n = 927) 
Spina  
bifida 
(n = 37) 
Norm 
scores 
(n = 864) 
PSI 
Parent Domain 
M SD M SD 
Student 
t 
Hedges 
d  M SD M SD 
Student 
t 
Hedges 
d 
Depression 15.8 5.1 11.9 3.7 5.12*** 1.03 13.0 4.5 11.1 3.1 2.54* .60 
Role restriction 12.2 4.5 10.5 3.5 2.53* .48 11.1 3.6 9.6 3.3 2.49* .45 
Competence 12.2 4.7 10.3 3.7 2.70** .51 10.3 3.6 9.8 3.3 0.90 .15 
Social isolation 9.2 3.0 8.3 2.5 2.00† .36 8.9 2.7 8.2 2.7 1.54 .26 
Spousal support (-) 8.2 3.1 7.4 2.8 1.82† .28 7.1 2.9 7.1 2.5 0.00 .00 
Attachment (-) 6.9 1.9 6.7 2.0 0.66 .10 6.3 2.3 6.8 2.0 -1.48 .25 
Health problems  9.7 4.0 7.4 2.6 3.86*** .90 8.1 3.1 6.5 2.3 3.10** .68 
Global PSI score 70.9 17.9 62.7 15.3 3.41*** .53 65.9 19.1 59.6 14.4 1.98† .43 
† p < .10, * p < .05, ** p < .01, *** p < .001 
On subscale level, the largest group differences were found for Depression, Role 
Restriction, and Health Problems. Parents of children with spina bifida experienced 
more depressive symptoms, felt more restricted by their parenting role, and reported to 
have more health problems than parents of able-bodied children. Mothers also felt less 
competent than mothers in the reference group. Interestingly, parents of children with 
spina bifida did not report to feel less attached to their child. The effect sizes for 
mothers appeared to be higher than for fathers; however, paired t-tests showed that 
mothers and fathers only differed from each other on Depression (t = 2.50, p < .05) 
and Competence (t = 2.12, p < .05). 
3 . 2  C o r r e l a t i o n a l  A n a l y s i s  
Table 3 depicts Pearson’s correlations r among spina bifida, personality factors, and 
parenting stress (global PSI score). The correlations between mothers and fathers are 
shown on the diagonal (upper left to lower right). The correlations for mothers are 
shown above, and for fathers below the diagonal. Mothers’ and fathers’ personalities 
were unrelated. The amount of parenting stress in mothers and fathers, however, was 
related. The correlations among neonatal diagnosis, physical and cognitive outcome 
(IQ) were relatively high. Similarly, some of the personality factors also correlated 
highly with one another, but not consistently enough to combine them into a composite 
score.  
The correlations of the child’s physical outcome with parenting stress in mothers as 
well as fathers appeared to be higher than the correlations of neonatal diagnosis with 
parenting stress. The correlations of the cognitive outcome (IQ) with parenting stress 
were not  higher.  Furthermore,  mothers’  levels  of  extraversion,  emotional stability, 
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Table 3 – Correlations among SB-impairments, Parents’ Personality, and Parenting Stress 
 
Mothers (n = 46) 
Fathers (n = 37) 1 2 3 4 5 6 7 8 9 
1. Neonatal diagnosis 1.00 .76*** -.55*** -.14 .10 -.37* -.03 .07 .31* 
2. Physical outcome .76*** 1.00 -.66*** -.14 -.03 -.14 .05 .09 .42** 
3. Cognitive outcome -.55*** -.66*** 1.00 .08 .10 .11 .14 -.22 -.27† 
4. Extraversion .02 -.08 -.01 -.11 .36* .38** .33* -.01 -.35* 
5. Emotional stability -.12 -.16 -.05 .62*** .09 .08 -.07 -.04 -.49*** 
6. Agreeableness -.04 -.17 .05 .30† .04 -.05 .14 .28† -.31* 
7. Openness .11 -.06 .10 .30† .05 .62*** .15 .01 .19 
8. Conscientiousness -.32† -.21 .03 -.14 .00 -.07 .20 .03 .05 
9. Parenting stress .22 .39* -.21 -.50** -.65*** -.22 -.13 -.03 .45** 
† p < .10, * p < .05, ** p < .01, *** p < .001 
and agreeableness were negatively linked to their degrees of parenting stress. For 
fathers, only extraversion and emotional stability correlated negatively with levels of 
parenting stress. 
3 . 3  R e g r e s s i o n  A n a l y s i s  
In hypothesis 2 we predicted that functional spina-bifida impairments (neonatal 
diagnosis, physical and cognitive outcome) would explain parenting stress. Table 4 
depicts the unique contributions of functional spina-bifida-impairments to the 
variances in mothers’ and fathers’ parenting stress. Physical outcome was the strongest 
predictor. Both neonatal diagnosis and IQ did not contribute significantly to the 
variance in parenting stress.  
Table 4 – Multiple Regressions: Unique Contributions of Predictors to Parenting Stress 
Mothers (n = 46) Fathers (n = 37) 
 
R2 Change F Change R2 Change F Change 
Parenting stress 
    
Neonatal diagnosis .00 .05 .05 1.91 
Physical outcome .09 3.99* .20 7.72** 
Cognitive outcome (IQ) .00 .05 .02 .58 
Full model .20 2.95* .27 3.48* 
     
Parenting stress 
    
Extraversion .03 1.86 .01 .32 
Emotional stability .11 7.35** .19 10.88** 
Agreeableness .06 3.75† .03 1.61 
Openness  .06 3.98† .00 .16 
Conscientiousness .01 .70 .00 .17 
Full model .39 5.16*** .47 5.38*** 
† p < .10, * p < .05, ** p < .01, *** p < .001 
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In hypothesis 3 we predicted that parents’ personality factors would explain 
important proportions of the variability in parenting stress. For both mothers and 
fathers, emotional stability was the strongest contributor (see Table 4). Extraversion 
and agreeableness did not contribute significantly to the variance in parenting stress 
due to multicollinearity with emotional stability (Condition Indexes > 30). 
Table 5 – Hierarchical Multiple Regressions: Predictors of Parenting Stress 
Mothers (n = 46) Fathers (n = 37) 
 
Beta R2 Change Beta R2 Change 
Model 1 
 .03  .09 
Step 1: Age .11  .09  
Step 1: Educational level .02  .15  
Step 1: Working hours/week -.13  -.21  
Model 2 
 .17**  .11* 
Step 1: Age .06  .12  
Step 1: Educational level -.03  .07  
Step 1: Working hours/week -.11  -.14  
Step 2: Physical outcome .41**  .35*  
Model 2 
 .25***  .36*** 
Step 1: Age .09  .08  
Step 1: Educational level .23  .24†  
Step 1: Working hours/week -.06  .08  
Step 2: Physical outcome .33*  .24†  
Step 3: Emotional stability -.58***  -.67***  
Multiple R2 
 
.45***  .56*** 
† p < .10, * p < .05, ** p < .01, *** p < .001 
In hypothesis 4 we predicted that personality factors would buffer the negative 
impact of functional spina-bifida impairments. For mothers and fathers 3 (neonatal 
diagnosis, physical outcome, and IQ) * 5 (personality factors) regression equations 
were formed to examine interaction effects. No significant interactions were found. 
Finally, we tested how much of the variance in parenting stress was explained by 
the predictors, physical outcome and emotional stability, if controlled for background 
variables. In Table 5 the three models that we tested in a hierarchical multiple 
regression analysis are shown. The final models for mothers (F(5,41) = 6.09, R2 = .45, 
p = .000) and fathers (F(5,32) = 7.74, R2 = .56, p = .000) appeared to be quite similar. 
Educational level and working hours in paid jobs failed to contribute significantly to 
the amounts of stress in parents. The severity of children’s functional physical 
outcome explained 17% and 11%, and emotional stability explained 25% and 36% of 
the variances in mothers’ and fathers’ levels of parenting stress above and beyond the 
background variables. Parenting stress thus appeared to depend more on parents’ 
personal psychological resources than on spina bifida. 
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I V .  D I S CUS S ION  
4 . 1  T h e o r e t i c a l  Im p l i c a t i o n s  
The characteristics of our sample were in line with epidemiological descriptions of 
other spina-bifida populations (Verhoef et al., 2004). Most children had lesions at the 
lumbar level, approximately 70% had hydrocephalus, and the mean IQ was slightly 
below average. 
Impressively, more than a third of the parents in this study had levels of parenting 
stress of one standard deviation or more above the normative sample’s average. In this 
respect, some authors have suggested that parenting a child with an ongoing pediatric 
illness generates a chronic type of stress that is more enduring than major life events 
and more intense than daily hassles (Quittner, Glueckauf, & Jackson, 1990). 
In line with earlier studies (Holmbeck et al., 1997; Kazak & Marvin, 1984), our 
first hypothesis was confirmed, in that parents – especially mothers – of children with 
spina bifida had higher levels of parenting stress than parents of able-bodied children. 
Both, mothers and fathers reported to have more depressive symptoms, to feel more 
restricted by their parenting role, and to have more health problems than parents of 
able-bodied children. Parents of children with spina bifida, however, did not feel less 
attached to their child, indicating that the stresses experienced by parents do not stretch 
to the extent that they weaken the affective bond between parent and child. 
Mothers felt more depressed and less competent as a parent than fathers. Similar 
findings in other studies have been interpreted in terms of the “specialized role 
division” hypothesis (Kazak & Marvin, 1984). To this view, traditional work-family 
role divisions may be more common in families of children with spina bifida than in 
regular families, because they facilitate efficient handling of the extra childcare needs. 
The disadvantage however may be that the full-time primary caregiver – usually the 
mother – is continuously exposed to spina-bifida related demands, which in turn can 
cause her to experience more parenting stress. 
The non-significant, very small association between the number of working hours 
in paid jobs and parenting stress, however, suggests that exposure alone may not be the 
most decisive explanation of differences between mothers and fathers. An alternative 
explanation may be that the uniqueness of each spina bifida case confronts parents 
with very uncommon parenting situations. These parenting situations might invoke 
more questions and uncertainties, than parenting situations with typically developing 
children. Such uncertainties about doing “good” as a parent may have a higher impact 
on mothers than on fathers, because the image of being a parent is more strongly 
Parents’ Personality Traits and Parenting Stress    95 
 
 
embedded in the gender identity of women than of men (Bugental & Goodnow, 1998). 
Moreover, mothers in current Western Societies are already confronted with two 
contradictory images of “good” motherhood. On the one hand they are expected to be 
caring and highly involved in childrearing, whilst on the other hand they are expected 
to be self-reliant and highly involved in their working career (Hayes, 1996). Therefore, 
mothers of children with spina bifida may experience more tensions in the area of 
parenting competence than fathers. Evidently, more research is needed to substantiate 
this assumption. 
In this study, functional physical outcome outdistanced neonatal diagnosis and 
cognitive outcome as correlates of parenting stress. This may not be surprising because 
the child’s dysfunctions of bowel and bladder and mobility have direct consequences 
for the degree to which the child can participate independently in day-to-day activities 
and social relationships. Clinical experiences (Erickson & Lynne, 2004) illustrate that 
life in families of children with spina bifida is often restricted by the child’s needs of 
assistance with mobility and the length of time needed for basic activities, such as, 
intake of medication, urine catheterization, and management of defecation. More 
importantly, Erickson and Lynne (2004) call attention to the fact that parents of 
school-aged children with spina bifida need to encourage and teach their child, as 
much as possible, to take care of his or herself. In their experience, this teaching of 
self-catheterization can be a particular source of parenting stress. Erickson and Lynne 
(2004) provide the following explanation. Commonly, children in the ages of 5 to 6 are 
expected to take an active role in self-catheterization, and to take full responsibility in 
their early teens, however, children with spina bifida tend to have difficulties in 
memory, organization, and planning. Moreover, they often experience catheterization 
as a loss of playing time or interruption of a pleasant event. In addition, some children 
develop “nasal fatigue”, meaning that they cease to recognize unpleasant odors. 
Timely and hygienic catheterizations, nonetheless, are vital because refluxes of 
urine from the bladder into the kidney can cause life-threatening kidney damage and 
unhygienic catheterization can lead to bladder infections. Repeated wetting of clothes, 
furthermore, requires constant changing of clothes and places school-aged children at 
risk of being teased at and singled out by their peers. Under these circumstances, 
parents have reported to find it difficult to reinforce proper toileting without letting 
frustrations around this issue overshadow the interactions with their child (Erickson & 
Lynne, 2004). 
Besides the considerable impact of the child’s functional physical outcome, levels 
of parenting stress were most strongly explained by parents’ personality traits. Parents 
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who were high in extraversion, emotional stability, and agreeableness had lower levels 
of parenting stress. The personality traits were interrelated to such an extent, however, 
that extraversion and agreeableness failed to add a significant and unique contribution 
to the variance in parenting stress above emotional stability. No moderating effects of 
parents’ personality were detected. These results confirmed our third, but not our 
fourth hypothesis. 
In a comparable study with mothers of typically developing infants, the same three 
personality factors were found to decrease levels of parenting stress and to be highly 
interrelated (Mulsow et al., 2002). Moreover, in a broader perspective, relationships 
among extraversion, emotional stability, and agreeableness have been commonly 
found and explained as indicators of a higher-order construct of positive affectivity 
(DeNeve & Cooper, 1998). Emotional stability has also been identified as the strongest 
predictor of positive affectivity, meaning that individuals with higher levels of 
emotional stability make more positive attributions about themselves, others, and life 
events causing them to experience higher levels of subjective well-being (DeNeve & 
Cooper, 1998). 
Generally, personality traits are viewed as relatively stable over time, but not 
entirely unchangeable. Personality traits are thought to be shaped by genetic 
predispositions and by experiences in prior intimate relationships which are 
represented in deeply rooted cognitive schemas (Vondra et al., 2005). Parents’ 
personality may thus function as a linchpin through which both genetic factors as well 
as earlier experiences indirectly affect their levels of parenting stress. 
In total, functional physical outcome and emotional stability explained 42% and 
47% of the variability in mothers’ and fathers’ levels of parenting stress. In this study 
we tested a part of the Disability-Stress Coping Model (Wallander & Varni, 1998) that 
has received little attention in previous empirical studies. The results showed that we 
identified relatively strong associates of parenting stress, which adds complementary 
insights to existing studies that have examined links between social-ecological factors 
and parenting stress. 
4 . 2  M e t h o d o l o g i c a l  Im p l i c a t i o n s  
Evidently, our findings were constrained by methodological limitations. First, the 
design of this study was predominantly cross-sectional, except for the study of links 
between neonatal diagnosis and parenting stress. Replication of this study in a 
longitudinal design may be necessary; however, there are theoretical and logical 
arguments to maintain the causal interpretations of this study. In theory, relatively 
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stable characteristics, such as spina-bifida impairments and personality traits, are more 
likely to precede situation-specific characteristics, such as parenting stress, than vice 
versa. Logically reasoned, it is more likely that the child’s physical functions will 
provoke parenting stress rather than the other way around. More importantly, it is 
likely that the relationship between the child’s physical functions and parenting stress 
is a relatively tangible one, meaning that the child’s current physical functions are 
more meaningful predictors of parenting stress, than the child’s physical functions of 
the long-term past, for example the child’s neonatal functions. 
A second limitation of this study was its small sample size. Particularly the small 
number of fathers may have caused type II errors, meaning that associations were not 
detected, which in fact exist in the population. A third area of concern may be that the 
assessments of the child’s physical outcome, personality traits and parenting stress 
were based on parent reports, risking common method variance. 
4 . 3  C l i n i c a l  I m p l i c a t i o n s  
The results of our study have implications for informative and direct services to 
parents, as well as for psychological assistance. In terms of information, professionals 
can play a helpful role by providing families with elaborate information about how to 
care for the child’s bladder and bowel dysfunctions (Erickson & Lynne, 2004). This 
information should include realistic guidelines and a sufficient base of knowledge for 
parents to oversee the consequences of more or less rigid adherence to the guidelines. 
Parents need to know the margins, in order to feel confident in transferring the care 
responsibilities to the child without worrying about risks for the child’s health. 
As regards direct services, some parents may benefit from practical assistance with 
the teaching of personal care skills to the child. For example, in the Netherlands, the 
patient association BOSK organizes yearly weekends for parents and teen-aged 
children with spina bifida. During these weekends parents can follow parenting 
empowerment sessions guided by a family worker. The essence of these sessions is 
that parents can discuss and exchange ideas about their parenting problems. The role 
of the family worker is to assist parents in reflecting about the motives and 
consequences of their parenting goals and strategies. At the same time, qualified 
nurses teach the children to perform self-catheterizations and other toileting skills. 
Based on their day-to-day working experience, nurses can provide solutions, tips, and 
tricks to resolve practical obstacles experienced by the children and their parents. 
Additionally, they often have knowledge of available aids and materials on the market. 
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Professionals who are involved with families of school-aged children with spina 
bifida (e.g., social workers, nurses, general practitioners, and pediatricians) should be 
alert to parents’ accounts and signs of persisting stress. In such cases, parents should 
be encouraged to seek psychological assistance in the first line, not only because 
parents of children with spina bifida need a long breath to face the ongoing demands, 
but also because the parenting stress may be the result of a long trajectory of 
personality shaping that extends beyond the spina-bifida experience. If diagnostic 
procedures confirm that this is the case, therapy in the second line directed at 
identifying, explicating, and modifying parents’ internal working models of former 
experiences in relationships may be necessary to remediate levels of parenting stress. 
REFERENCES  
Abidin, R. R. (1986). Commentary on the National Conference of Clinical Child Training. Clinical Psychologist, 
39, 15. 
Belsky, J. (1984). The determinants of parenting: A process model. Child Development, 55, 83-96. 
Belsky, J., & Barends, N. (2002). Personality and parenting. In M. H. Bornstein (Ed.), Handbook of parenting 
(Vol. III): Being and becoming a parent (2nd Ed.). London, UK: Lawrence Erlbaum Associates Publishers. 
Belsky, J., Crnic, K., & Woodworth, S. (1995). Personality and parenting: Exploring the mediational role of 
transient mood and daily hassles. Journal of Personality, 63, 905-929. 
Bugental, D. B., & Goodnow, J. J. (1998). Socialization processes. In W. Damon & N. Eisenberg (Eds.), 
Handbook of child psychology (Vol. III): Social, emotional, and personality development (pp. 389-462). 
New York: Wiley. 
Cohen, J. (1977). Statistical power analysis for the behavioral sciences (Revised edition). New York: Academic 
Press. 
de Brock, A. J. L. L., Vermulst, A. A., Gerris, J. R. M., Veerman, J. W., & Abidin, R. R. (2006). NOSI-R, 
Nijmeegse Ouderlijke Stress Index. Handleiding [NOSI-R, the Nijmegen Parenting Stress Index manual]. 
Lisse, NL: Harcourt. 
DeNeve, K. M., & Cooper, H. (1998). The happy personality: A meta-analysis of 137 personality traits and 
subjective well-being. Psychological Bulletin, 124, 197-229. 
Erickson, D. V., & Lynne, D. R. (2004). Children with chronic continence problems. Journal of Wound, 
Ostomy, and Continence Nursing, 31, 215-222. 
Fagan, J., & Schor, D. (1993). Mothers of children with spina bifida: factors related to maternal psychosocial 
functioning. American Journal of Orthopsychiatry, 63, 146-152. 
Fletcher, J. M., Northrup, H., Landry, S. H., Kramer, L. A., Brandt, M. E., Dennis, M., et al. (2004). Spina 
bifida: Genes, brain, and development. International Review of Research in Mental Retardation, 29, 63-117. 
Goldberg, L. R. (1992). The development of markers for the Big-Five factor structure. Psychological 
Assessment, 4, 26-42. 
Hayes, S. (1996). The cultural contradictions of women's lives. New Haven, CT: Yale University Press. 
Hoffer, M. M., Feiwell, E., Perry, R., Perry, J., & Bonnet, C. (1973). Functional ambulation in patients with 
myelomeningocele. Journal of Bone and Joint Surgery - The American Volume, 55, 137-148. 
Holmbeck, G. N. (1997). Towards terminological, conceptual, and statistical clarity in the study of mediators: 
Examples from the child-clinical and pediatric psychology literatures. Journal of Consulting and Clinical 
Psychology, 65, 599-610. 
Holmbeck, G. N., Gorey Ferguson, L., Hudson, T., Seefeldt, T., Shapera, W. E., Turner, T., et al. (1997). 
Maternal, paternal, and marital functioning in families of preadolescents with spina bifida. Journal of 
Pediatric Psychology, 22, 167-181. 
Horton, T. V., & Wallander, J. L. (2001). Hope and social support as resilience factors against psychological 
distress of mothers who care for children with chronic physical conditions. Rehabilitation Psychology, 46, 
382-399. 
Parents’ Personality Traits and Parenting Stress    99 
 
 
Kazak, A. E., & Clark, M. W. (1986). Stress in families of children with myelomeningocele. Dev Med Child 
Neurol, 28, 220-228. 
Kazak, A. E., & Marvin, R. S. (1984). Differences, difficulties and adaptation: Stress and social networks in 
families with a handicapped child. Family Relations, 33, 67-77. 
King, G., King, S., Rosenbaum, P., & Goffin, R. (1999). Family-centered caregiving and well-being of parents 
of children with disabilities: Linking process with outcome. Journal of Pediatric Psychology, 24, 41-53. 
Kronenberger, W. G., & Thompson, R. J. J. (1992). Medical stress, appraised stress, and the psychological 
adjustment of mothers of children with myelomeningocele. Developmental & Behavioral Pediatrics, 13(6), 
405-411. 
Lemanek, K. L., Jones, M. L., & Lieberman, B. (2000). Mothers of children with spina bifida: Adaptational and 
stress processing. Children's Health Care, 29, 19-35. 
Macias, M. M., Clifford, S. C., Saylor, C. F., & Kreh, S. M. (2001). Predictors of parenting stress in families of 
children with spina bifida. Children's Health Care, 30, 57-65. 
Macias, M. M., Saylor, C. F., Rowe, B. P., & Bell, N. L. (2003). Age-related parenting stress differences in 
mothers of children with spina bifida. Psychological Reports, 93(3 Pt 2), 1223-1232. 
Maynard, F. M., Jr., Bracken, M. B., Creasey, G., Ditunno, J. F., Jr., Donovan, W. H., Ducker, T. B., et al. 
(1997). International Standards for Neurological and Functional Classification of Spinal Cord Injury. 
American Spinal Injury Association. Spinal Cord, 35(5), 266-274. 
McCormick, M. C., Charney, E. B., & Stemmler, M. M. (1986). Assessing the impact of a child with spina 
bifida on the family. Dev Med Child Neurol, 28, 53-61. 
Mitchell, L. E., Adzick, N. S., Melchionne, J., Pasquariello, P. S., Sutton, L. N., & Whitehead, A. S. (2004). 
Spina bifida. Lancet, 364, 1885-1895. 
Mulsow, M., Caldera, Y. M., Pursley, M., Reifman, A., & Huston, A. C. (2002). Multilevel factors influencing 
maternal stress during the first three years. Journal of Marriage and the Family, 64, 944-956. 
Quittner, A. L., Glueckauf, R. L., & Jackson, D. N. (1990). Chronic parenting stress: Moderating versus 
mediating effects of social support. Journal of Personality and Social Psychology, 59(6), 1266-1278. 
Tew, B. J., & Laurence, K. M. (1975). Some sources of stress found in mothers of spina bifida children. British 
Journal of Preventive and Social Medicine, 29(1), 27-30. 
Thompson, R. J. J., & Gustafson, K. E. (1996). Adaptation to chronic childhood illness. Washington, DC: 
American Psychological Association. 
Tobia, A. E. (2001). The relationship between temperament, adjustment and maternal stress in children with 
myelomeningocele. Dissertation Abstracts International, 62(1B), 567. 
UNESCO. (1997). International Standard Classification of Education (ISCED) - 1997 version. Retrieved March 
22nd, 2006, from http://www.uis.unesco.org/TEMPLATE/pdf/isced/ISCED_A.pdf 
Verhoef, M., Barf, H. A., van Asbeck, F. W. A., Gooskens, R. H. J. M., & Prevo, A. J. H. (2004). Secondary 
impairments in young adults with spina bifida. Developmental Medicine & Child Neurology, 46(6), 420-427. 
Vermaes, I. P. R., Janssens, J. M. A. M., Bosman, A. M. T., & Gerris, J. R. M. (2005). Parents' psychological 
adjustment in families of children with spina bifida: A meta-analysis. BMC Pediatrics, 5(32). 
Vermulst, A. A., & Gerris, J. R. M. (2005). Quick Big Five persoonlijkheidstest [The Quick Big Five personality 
test]. Leeuwarden, NL: LDC Publishers. 
Vondra, J., Sysko, H. B., & Belsky, J. (2005). Developmental origins of parenting: Personality and relationship 
factors. In T. Luster & L. Okagaki (Eds.), Parenting: An ecological perspective (2nd Ed) (pp. 35-71). 
London, UK: Lawrence Erlbaum. 
Wallander, J. L., & Varni, J. W. (1998). Effects of pediatric chronic physical disorders on child and family 
adjustment. Journal of Child Psychology and Psychiatry, 39, 29-46. 
Wallander, J. L., Varni, J. W., Babani, L., DeHaan, C. B., Wilcox, K. T., & Banis, H. T. (1989). The social 
environment and the adaptation of mothers of physically handicapped children. Journal of Pediatric 
Psychology, 14(3), 371-387. 
Wechsler, D. (1997). Wechsler Intelligence Scale for Children - 3rd ed: Manual. San Antonio, TX: The 
Psychological Corporation. 
WHO. (2001). International Classification of Functioning, Disability, and Health (ICF). Geneva, CH: UN World 
Health Organisation. 
 
  
  
 
5 
PTSS  AND  STRESS  RESPONSE  
SEQUENCES  IN  PARENTS
5
 
 
A b s t r a c t  
Objective. Little is known about the prevalence of posttraumatic stress symptoms (PTSS) and stress response 
sequences in parents who have been confronted with spina bifida in their offspring. Therefore, we studied the 
questions: (1) do parents experience PTSS 3 months after the birth of an infant with spina bifida, and (2) have 
PTSS changed over time in parents of school-aged children with spina bifida? 
Study 1 – Methods. 23 mothers (M age = 31.72, SD = 4.38) and 18 fathers (M age = 33.19, SD = 4.52) of 23 
infants with spina bifida (15 girls, 8 boys, M age = 71.00 days, SD = 14.47) responded to a questionnaire (4 point 
Likert) reflecting 17 DSM-IV-TR criteria for PTSS (intrusion, denial, and arousal). Results. Approximately 75% 
of the parents met criteria of intrusion and arousal. Very few parents appeared to have all symptoms of 
posttraumatic stress disorder (PTSD). Symptoms of denial were hardly reported. 
Study 2 – Methods. 58 mothers (M age = 39.15, SD = 4.02) and 35 fathers (M age = 41.65, SD = 4.57) of 58 
children with spina bifida (34 girls, 24 boys, M age = 10.39, SD = 2.37) were retrospectively interviewed about 
the time of: (1) the first diagnosis, (2) baby/toddler years, (3) preschool years, and (4) middle-childhood years. 
After each period that was discussed, parents filled out the PTSS questionnaire for that period. GLM analyses 
with repeated measures were used to detect time trends in these scores across times 1, 2, 3, and 4. Results. 
Parents’ PTSS appeared to have declined over the years with a possible stabilization during the child’s preschool 
years. GLM analyses showed that the decline of PTSS was steep in parents of children with mild spina bifida 
and gradual in parents of children with severe spina bifida. 
Conclusions. Findings of study 1 were in line with the idea that Pediatric Medical Traumatic Stress (PMTS) 
should be conceptualized as PTSS rather than as Acute Stress Disorder (ASD) or PTSD. Results from study 2 
were in line with phases of psychological adjustment as proposed in Horowitz’s Stress-Response Model. The 
validity of prospective and retrospective reports of avoidance and denial was discussed. 
                                                 
5
 This chapter is submitted for publication as: 
Vermaes, I.P.R., Gerris, J.R.M., Mullaart, R.A., Geerdink, N. & Janssens, J.M.A.M. (2006). PTSS and stress 
response sequences in parents of children with spina bifida. 
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I .  I NTRODUCT ION  
Worldwide, spina bifida is the most common, severe, birth disorder of the central 
nervous system, affecting approximately 1 in 1,000 pregnancies (Mitchell et al., 2004). 
Children with spina bifida live with a range of impairments, depending on the type and 
the location of the anomaly. The impairments and permanent need of care inherent in 
spina bifida can place substantial physical, psychological, and social demands on 
parents (Wallander & Varni, 1998). A review has shown that, on average, parents of 
children with spina bifida experience significantly higher levels of psychological stress 
than parents of able-bodied children (Vermaes et al., 2005). This is particularly true for 
mothers, who, in the role of primary caregiver, may be more exposed to spina-bifida 
related demands (Kazak & Marvin, 1984). 
Studies, nonetheless, also reveal considerable variability in parents’ levels of 
psychological stress (Vermaes et al., 2005). This variability may reflect two 
mechanisms. First, individual differences among parents (Wallander, Varni, Babani, 
DeHaan et al., 1989). It has been hypothesized and, to some extent, empirically 
confirmed that certain risk and resilience factors explain why some parents experience 
more stress than others (Kazak et al., 2003; Thompson & Gustafson, 1996). Second, 
differences in the levels of psychological stress may exist within parents over time. 
Increasingly, scholars have begun to hypothesize and document that parents’ 
psychological responses to having a child with a severe chronic disorder resemble 
sequences of posttraumatic stress symptoms (PTSS) (Bruce, 2006; Horowitz, 1973, 
1997). 
The examination of PTSS and possible sequences of psychological adjustment 
within parents of children with spina bifida have received much less attention than the 
study of risk and resilience factors among parents. This dearth of studies on sequences 
may not be surprising, because ideally a time and money consuming longitudinal 
design would be required to examine stability and change over time (Wallander et al., 
2003). Despite the absence of such longitudinal data, we attempted to bridge the gap of 
knowledge by examining two research questions: (1) do parents present PTSS in 
response to the birth of an infant with spina bifida, and (2) to which extent have the 
psychological symptoms in parents of school-aged children with spina bifida changed 
over time? To address the first question we screened PTSS in a group of parents within 
three months after the birth of an infant with spina bifida. It is our aim to expand this 
sample further and to follow these families in the coming years to build a longitudinal 
study for the future. The second question was addressed retrospectively. We 
interviewed parents of school-aged children with spina bifida and asked them to 
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describe the moments they had perceived as most significant during successive life 
stages of their child. After having revived parents’ memories of a certain life stage, a 
PTSS questionnaire was administered about that particular life stage. Thus, without 
aiming to assess absolute levels of stress, through this repetitive procedure we 
retrospectively obtained an impression of stability and change over time. 
1 . 1  P T SD  a n d  t h e  S t r e s s - R e s p o n s e  Mo d e l  
In the DSM-IV-TR (APA, 2004) posttraumatic stress disorder (PTSD) is defined as 
the development of characteristic psychological symptoms following a person 
experiencing, witnessing, or being confronted with an event/s that involved actual or 
threatened death or serious injury, or a threat to the physical integrity of self or others 
(criterion A1). The exposure to a diagnosis of spina bifida in one’s child, before or 
shortly after birth, may represent such a traumatic situation. 
To meet the diagnostic criteria for PTSD, the individual’s response to a traumatic 
event must involve an initial response of intense fear, helplessness or horror (criterion 
A2). Following, three specific clusters of PTSS must be manifest. The first cluster 
consists of persistent re-experiences of the event (criterion B), for example through 
intrusive recollections, nightmares, flashbacks, and involves psychological or 
physiological distress reactions to cues that symbolize or resemble the traumatic event. 
One or more of these symptoms must be present. The second cluster involves 
persistent avoidance of stimuli associated with the trauma and numbing of general 
responsiveness (criterion C), for example, effortful avoidance of the trauma, inability 
to recall certain aspects of the trauma, social withdrawal, emotional numbing, and a 
sense of a foreshortened future. Three or more of these symptoms must be experienced 
by the individual. The third cluster concerns persistent symptoms of increased arousal 
(criterion D), such as, difficulty falling or staying asleep, irritability or outbursts of 
anger, difficulty concentrating, hypervigilance, and exaggerated startle response. Two 
or more of these symptoms must be present. Finally, to diagnose PTSD, the duration 
of the symptoms must last more than one month following the traumatic event 
(criterion E) and the symptoms must impair the individual’s day-to-day functioning 
(criterion F). 
The Stress-Response Model (Horowitz, 1973, 1976, 1986, 1997) provides a 
theoretical framework which elucidates how PTSS develop over time (Bruce, 2006). 
The central idea of this model holds that the individual’s psychological processing of 
traumatic information is primarily driven by a tendency for completion. Completion 
refers to someone’s need to match and assimilate new information with prior 
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cognitions held within existing inner models or schemas (Horowitz, 1986). If thoughts, 
memories, and images cannot be organized within existing inner models of meaning, 
the process of schematic assimilation is disrupted (Bruce, 2006). This failure to 
achieve completion elicits the mobilization of psychological defense mechanisms, 
including numbing, repression, denial, and avoidance. Their function is to prevent an 
overwhelming exposure to feelings of distress and anxiety associated with the trauma 
(Horowitz, 1997). Thus, two oppositional and oscillating processes are activated: one 
to achieve completion by working through the trauma-related information and the 
other to defend the individual by suppression of trauma-related information.  
In these processes a general pattern of phases can be discerned and summarized as 
an initial response of outcry, followed by denial, then intrusion, then working through, 
and finally, completion (Horowitz, 1997). Outcry refers to a reflexive emotional 
expression upon the first impact of unexpected new traumatic information. After this 
initial awareness that a stressful event has occurred, a phase of ideational denial and/or 
emotional numbness follows. Thereafter, mixed periods of compulsive denial and 
intrusive repetition of thoughts, emotions, and behaviors emerge. After each emotional 
pang there is less feeling of ideational denial and gradually the individual works 
through to a resolution of the conflicting information with the inner models leading to 
acceptance. The duration of these phases can take on months or years, depending on 
the individual’s personality and on characteristics of the traumatic event (Horowitz, 
1997). Unanticipated events are followed by longer and more intense phases of denial 
than anticipated stress events. 
In sum, depending on the severity of spina bifida, parents may experience PTSS 
and even meet the full range of PTSD criteria, because they witness life-threatening 
and/or severe injury in their closest possible relative. Moreover, parents’ psychological 
adjustments may pass through phases of the Stress-Response Model, in which initial 
outcry, is followed by symptoms of denial, intrusion and arousal which decline over 
the years. The duration and intensity of these phases may be long, because the spina-
bifida diagnosis is always unanticipated. The question however is: how long? 
1 . 2  P a r e n t s  P s y c h o l o g i c a l  R e s p o n s e s  t o  S p i n a  B i f i d a  
Even though, little is known about time trends in parents’ psychological responses to 
spina bifida, indications from predominantly qualitative studies provide some 
information about the expected duration of phases. The findings of these studies can be 
clustered into four periods: (1) first diagnosis, (2) baby and toddler years, (3) 
preschool years, and (4) middle-childhood years. 
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First diagnosis. In several studies mothers and fathers described their first reactions 
to having an infant with spina bifida as emotions of shock, confusion, bewilderment, 
despair, grief, disbelief, apathy, numbness, anxiety, simmering guilt, anger, and social 
isolation in stead of rejoicing and pride (Hare et al., 1966; McAndrew, 1976; 
Murdoch, 1984; Nielsen, 1980; Walker et al., 1971). Fathers reported to experience 
more immediate distress than mothers as they tended to appreciate more fully the 
implications of the infant’s condition (Hare et al., 1966). Mothers reported having 
difficulties taking in the situation (Hare et al., 1966; McAndrew, 1976; Nielsen, 1980). 
Baby and toddler 0-2 years. In the first years, mothers reported living through 
conflicting emotional states of despair, grief, anger, frustration, anxiety, hope, and 
confusion (Hare et al., 1966; McAndrew, 1976; Nielsen, 1980). Walker et al. (1971) 
found that 18% of the mothers felt fit and well, 53% were tired, worried and 
depressed, and 22% felt substantially worried (7% unknown). In contrast, 47% of the 
fathers felt fit and well, 9% were tired, worried and depressed, and 34% complained 
about tiredness and anxiety (10% unknown).  
In addition to the qualitative studies,  Downey (1981) examined whether different 
stages of emotional adjustment could be detected by comparing four cohorts of parents 
(N = 64) who had babies with spina bifida or Down’s syndrome of different ages (3-6 
months, 9-12 months, 15-18 months, and 21-24 months). Based on the Loss Model 
(Kubler-Ross, 1970), he expected to find a sequence of discrete emotions of 
bereavement, including denial, anger, bargaining, depression, and acceptance. He 
expected parents of younger infants to have more symptoms of denial, and parents of 
older infants to exhibit more signs of acceptance. Multivariate analysis did not confirm 
his hypothesis, meaning that such developments did not occur within this time frame. 
Preschool 3-4 years. Mothers in one study described this period as relatively 
peaceful (Nielsen, 1980). Parents in another study indicated that they had accepted 
their child to have spina bifida (Richards & McIntosh, 1973). Still, 43% of the mothers 
and 19% of the fathers in the same study reported to feel guilty about having a child 
with spina bifida, but only 8.1% of the mothers and 5.5% of the fathers had developed 
neurotic symptoms. Furthermore, parents tended to minimize the seriousness of their 
child’s malformations, which might be indicative of denial. In short, this period 
appeared to represent a period in which parents’ most intrusive emotions had settled 
down, although a tendency of denial continued. 
Middle-childhood 5–11 years. In studies on parents of children in middle 
childhood, more than half (between 56% and 61%) of the mothers reported to suffer 
from psychiatric problems (depression, anxiety, and guilt), feelings of social isolation, 
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back and headaches (Kolin et al., 1971; Loebig, 1990; McAndrew, 1976). In another 
study, though, mothers also reported positive effects of having a child with spina 
bifida. They mentioned that the situation had taught them to slow down, to enjoy the 
little things in life, to take life less seriously, and to prioritize in life (Loebig, 1990). 
Concluding, the findings illustrate how parents of children with spina bifida might 
pass through sequences of the Stress-Response Model from the first diagnosis through 
the child’s preschool years. Parents’ reports suggest that they experience symptoms of 
outcry only shortly after the first confrontation with the spina-bifida diagnosis. During 
the first two years of the child’s life, mixed emotions of denial, intrusion, and arousal 
appear to persist. After the first two years, most parents report to have worked through 
the first traumatic events, although symptoms of denial might still be present. 
Qualitative reports on psychological symptoms during the child’s middle childhood 
however do not support the theoretical expectation of a further decline in PTSS. 
I I .  S TUDY  1  
2 . 1  S t u d y  O u t l i n e  
In study 1, we examined the question whether parents of an infant with spina bifida 
experience PTSS within three months after birth. The study was part of the Nijmegen 
Interdisciplinary Spina Bifida (NISB) research program which was approved by the 
Regional Committee on Human Research (CMO # 2002/187/Feb. 5th, 2002). All 
participants signed informed consent. 
2 . 2  M e t h o d  
Participants 
Thirty-three parents of newborns diagnosed with spina bifida at the Radboud 
University Nijmegen Medical Centre between December 1, 2002 and December 31, 
2005 were asked to participate. For this study we used the information of 23 mothers 
(M age = 31.72, SD = 4.38) and 18 fathers (M age = 33.19, SD = 4.52) of 23 infants 
(15 girls, 8 boys, M age = 71.00 days, SD = 14.47, range: 49 – 91 days). Families were 
excluded if parents did not speak Dutch (n = 4), if the infant had died (n = 2) or if 
parents had objected to taking part in the study (n = 4). Consequently, non-Western 
immigrants were underrepresented in this sample. Furthermore, three fathers did not 
participate because of their working schedules, and two fathers could not be contacted 
as they had left the family shortly after the infants’ birth.  
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In the sample, 21 infants had open and two infants had closed spina bifida. All 
infants with open spina bifida received surgery within two weeks after birth. The level 
of children’s motor impairment was thoracic in 5 infants, lumbar in 11 infants, and 
sacral in 7 infants. Twenty infants were diagnosed with a Chiari-type II malformation 
on MRI. Furthermore, 19 infants had hydrocephalus. 
Twenty-one infants lived in two-parent families and two infants lived in single-
parent families. Most children were Dutch, except two infants who had non-Western 
ethnic backgrounds. Parents’ educational levels were distributed as follows: 21.7% of 
the mothers and 28.6% of the fathers completed lower secondary education, 34.8% 
and 42.8% completed higher secondary education, and 43.5% and 28.6% completed 
the first stage of tertiary education. On the International Standard Classification of 
Education (0 = low, 6 = high) (UNESCO, 1997), mothers’ mean level was 4.74 (SD = 
0.84) and fathers’ mean level was 4.29 (SD = 1.05). 
Materials 
Posttraumatic stress symptoms. A family psychologist (IV) made home visits within 
three months after the infant’s birth. During a semi-structured interview, he 
administered a questionnaire of 17 items with a 4-point Likert scale: 1 = seldom or 
never, 2 = sometimes, 3 = often, 4 = nearly always (see Appendix 1). The items 
reflected DSM-IV-TR diagnostic criteria of the three PTSS clusters intrusion (criteria 
B1 to B5), denial (criteria C1 to C7), and arousal (criteria D1 to D5) (APA, 2004). 
While the questionnaire was administered, parents were free to comment on the 
answers they had given. Parents’ item scores were recoded: 1 or 2 = symptom is not 
present, 3 or 4 = symptom is present. Sum scores of the present symptoms were 
computed per cluster. Following DSM-IV-TR guidelines, we categorized parents to 
experience PTSS if they had a sum score of one or more symptoms of cluster B, three 
or more symptoms of cluster C, and two or more symptoms of cluster D. Evidently, 
our adaptation of these norms were for research purposes only and not the equivalent 
of a DSM-IV-TR clinical diagnosis. 
2 . 3  R e s u l t s  
In Table 1 the frequencies of parents meeting our criteria for intrusion, denial, and 
arousal, and for the possible combinations among these clusters are displayed. At the 
lower extreme, a little more than a quarter of the parents did not meet the criteria for 
any cluster, meaning that they did not report to have psychological symptoms that 
were pervasive enough in intensity and/or in frequency to be described as PTSS. At 
the upper extreme, two mothers and one father met criteria for all three PTSS clusters. 
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Table 1 – Frequencies of Parents Meeting DSM-IV-TR Criteria for Clusters B, C, and D of PTSS 
Mothers 
(n = 23) 
Fathers 
(n = 18) 
Total 
(n = 41) 
DSM-IV-TR clusters of PTSD n % n % n % 
None 6 26.1 5 27.8 11 26.8 
Intrusion (B) only 2 8.7 1 5.6 3 7.3 
Denial (C) only 1 4.3 0 0.0 1 2.4 
Arousal (D) only 4 17.4 1 5.6 5 12.2 
Intrusion (B) and Denial (C) 0 0.0 1 5.6 1 2.4 
Intrusion (B) and Arousal (D) 8 34.8 9 50.0 17 41.5 
Denial (C) and Arousal (D) 0 0.0 0 0.0 0 0.0 
Intrusion (B), Denial (C), and Arousal (D) 2 8.7 1 5.6 3 7.3 
 
Interestingly, the most prevalent profile involved symptoms of intrusion in 
combination with arousal. In their free comments on cluster B, parents reported to 
have intrusive recollections of the first confrontation with physical harm to their infant 
and the period of hospitalization in their thoughts, dreams, and to a lesser extent in 
flashbacks. They also reported intense sadness and powerlessness in reaction to cues 
of the initial period in hospital and/or cues that made them aware of the life conditions 
that would be different for their child compared to typically developing children. 
Concerning cluster D, parents reported to have difficulties falling or staying asleep, 
increased irritability, hypervigilance, and exaggerated startle responses, but not 
difficulties concentrating. Quite the reverse, a great number of parents commented that 
they felt surprisingly focused and capable of thinking clear, despite the circumstances 
and feelings of exhaustion. 
Symptoms of denial were the least reported. In their comments, some parents stated 
that they were in no position to avoid or deny the spina-bifida situation, because their 
infant depended on them and because they felt they could make a difference by taking 
the best possible decisions and providing the best possible care. Finally, mothers and 
fathers did not differ significantly from each other in the quantity of intrusion 
symptoms (Chi2 = 3.66, df = 2, N = 41, p = n.s.), denial symptoms (Chi2 = 2.18, df = 4, 
N = 41, p = n.s.), and arousal symptoms (Chi2 = 6.30, df = 5, N = 41, p = n.s.) they 
experienced. 
2 . 4  D i s c u s s i o n  
The results show that approximately three quarters of the parents met our research 
criteria of at least one PTSS cluster; however, only a small percentage reported to 
experience the full range of PTSS, which could indicate that these parents fall within 
the diagnostic norms of PTSD if the symptoms will last longer than one month and if 
the symptoms will hinder these parents in their functioning. Most parents reported a 
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combination of intrusion and arousal symptoms, whereas symptoms of denial were 
much less reported. One quarter of the parents did not experience PTSS. Differences 
between mothers and fathers were not detected. 
The absence of reported symptoms of denial gives way to two hypotheses that 
warrant further investigation. In the first place, consistent with parents’ comments, the 
ongoing health-related events may force parents to face, at least in part, the reality of 
their infant’s medical condition (Bruce, 2006). Hence, it may be impossible for parents 
to deny the pediatric condition and its ramifications. On the other hand, it may be that 
parents at this early stage, are not capable of reporting experiences of denial, because 
individuals who are distressed by a severe stressor may subconsciously engage in what 
has been termed “defensive denial” or “positive illusion” (Shedler, Mayman, & Manis, 
1993). A review has shown three forms of positive illusions: (1) unrealistic positive 
self-evaluations, (2) unrealistic perceptions of control, and (3) unrealistic optimism 
about the future (Taylor & Brown, 1988). Possibly, these defensive mechanisms are at 
work in parents of infants with spina bifida beyond their awareness. 
Besides the absence of reported denial symptoms, more than half of the parents did 
not meet our research criteria of more than one cluster of PTSS. These findings are in 
line with other studies showing that only a minority of children with severe pediatric 
conditions and their families develop a full diagnosis of PTSD (Bruce, 2006; Kazak et 
al., 2006). Possibly, the specific requirements of a PTSD diagnosis do not fit the 
phenomenology of child or family reactions to medical conditions (Kazak et al., 2006). 
One of the main reasons may be that pediatric disease is not restricted to one 
identifiable stressful event such as a war, a natural disaster, or an assault. Disease often 
represents ongoing, recurrent, cyclical and multifaceted events which can have the 
potential of being traumatic, for example, stay in hospital, surgery and out-patient 
clinic visits (Bruce, 2006; Kazak et al., 2006). 
Given the different nature of pediatric disorders, researchers have introduced the 
term Pediatric Medical Traumatic Stress (PMTS) (Kazak et al., 2006). PMTS is 
conceptualized in terms of PTSS, meaning that symptoms of intrusion, denial, and 
arousal may be present in parents without meeting the full range of diagnostic criteria 
for PTSD. It is feasible that the presence of some of the PTSS symptoms are rather 
functional reflexive stress responses that foster positive adjustment on the long-term 
than symptoms of a maladjustment and psychological disorder (Kazak et al., 2006). 
Finally, some remarks need to be made about the methodological limitations of this 
study. In the first place, our sample was very small; therefore we should be careful to 
make inferences about other parents of infants with spina bifida. In addition, the lack 
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of information on the two fathers who had left their partners after the infant’s birth is 
an important flaw in this study. We are informed that one case involved an unplanned 
teenage pregnancy. After the initial break up, the young mother and father resumed 
their relationship. The other case concerned a Turkish family in which the mother was 
cast out by her husband and his family for being unfit as a wife. Possibly, we have not 
included those fathers who experienced very high levels of PTSS. 
Regarding the construction of the questionnaire, we assessed the three clusters of 
PTSS with only one item per criterion. Moreover, we relied on parents’ reports only, 
without including the ratings of a clinician. Furthermore, not all criteria of PTSD could 
be assessed. The interviews were too soon after the infant’s birth to reliably measure 
the duration of PTSS (criterion E). Similarly, parents’ social functioning (criterion F) 
could not be validly assessed, because most parents had extended maternity leave or 
extra time off work to arrange the care for their infant. 
I I I .  S TUDY  2  
3 . 1  S t u d y  O u t l i n e  
In this study, we examined the questions: (1) can trends in PTSS, as proposed by the 
Stress-Response Model, be discerned in parents’ retrospective reports, (2) do such 
trends vary as a function of the severity of the child’s spina bifida condition, in that 
parents of children with severe spina bifida experience higher levels of PTSS than 
parents of children with mild spina bifida, and (3) are there differences in mothers’ and 
fathers’ symptoms of PTSS, in that mothers experience higher levels of PTSS than 
fathers? This second study too was part of the NISB program and approved of by the 
Regional Committee on Human Research (CMO # 2002/187/Feb. 5th, 2002). All 
parents and children above 12 years signed informed consent. 
3 . 2  M e t h o d  
Participants 
Through mailing families of school-aged children with spina bifida were asked to 
participate. These children were using the following criteria: (1) diagnosis of spina 
bifida at birth, (2) complete record of neonatal neurological state, (3) spinal surgery 
undergone in the Radboud University Nijmegen Medical Centre, (4) birthday between 
January 1st, 1988 and December 31st, 1997. Seventy-five children fulfilled these 
criteria and 58 of the involved families (75%) agreed to participate. The child’s 
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aversion of hospital visits was the most frequent reason for refusal. The non-
participating families did not differ significantly on spina bifida characteristics or 
demographic background from the participating families.  
In total, 58 mothers (M age = 39.15, SD = 4.02) and 35 fathers (M age = 41.65, SD = 
4.57) of 58 children with spina bifida (34 girls, 24 boys, M age = 10.39, SD = 2.37, 
range 6 – 14 years) participated. In 40 (70.7%) of the children, the spina bifida was of 
the myelomeningocele type; the remaining 17 (29.3%) cases were closed variants. In 
Table 2 detailed information about children’s impairments is provided.  
 
Table 2 – Spina Bifida Characteristics of Children in the Sample  
Spina bifida 
Closed (n = 17) Open (n = 41) Total (n = 58) 
Spina bifida characteristics1 n % n % n % 
Neonatal diagnosis       
Neurologic impairment of the lower body       
S1 and below 13 76.5 9 22.0 22 37.9 
L3 – L5 3 17.6 24 58.5 27 46.6 
L2 and above 1 5.9 8 19.5 9 15.5 
Hydrocephalus       
Yes 0 0.0 37 90.2 37 63.8 
No 17 100.0 4 9.8 21 36.2 
Current functional status        
Bladder function       
Normal  13 76.5 3 7.3 16 27.6 
Moderate problems 2 11.8 4 9.8 6 10.3 
Severe problems 2 11.8 34 82.9 36 62.1 
Bowel function       
Normal 10 58.8 3 7.3 13 22.4 
Moderate problems 6 35.3 7 17.1 13 22.4 
Severe problems 1 5.9 31 75.6 32 55.2 
Ambulation status       
Normal ambulator 12 70.6 8 19.5 20 34.5 
Community ambulator 2 11.8 4 9.8 6 10.3 
Household ambulator 3 17.6 7 17.1 10 17.2 
Non-functional ambulator 0 0.0 1 2.4 1 1.7 
Non-ambulator 0 0.0 21 51.2 21 36.2 
1 A description of the diagnostic procedures and definitions of the functional status indicators can be found in the method section 
of chapter 4.  
 
Fifty-one (87.9%) children lived in two-parent families and seven (12.1%) children 
lived in single-parent families (6 divorces, 1 widow). Fifty-three children (91.3%) 
were Dutch and five children (8.7%) had non-Western ethnic backgrounds. Parents’ 
educational levels were distributed as follows: 56% of the mothers and 32% of the 
fathers completed lower secondary education, 31% and 38% completed higher 
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secondary education, 11% and 22% completed the first stage of tertiary education, and 
2% and 8% completed the second stage of tertiary education. On the International 
Standard Classification of Education (UNESCO, 1997), mothers’ average level was 
3.87 (SD = .73) and fathers’ average level was 4.29 (SD = .87). 
Materials 
Spina-bifida severity. Criterion for the diagnosis spina bifida was the presence of a 
congenital defect of closure of one or more vertebral arches in combination with a 
median skin defect and/or cystic or lipomatous lump of the back, and/or a 
developmental anomaly of the spinal cord confirmed by magnetic resonance imaging 
(MRI). The type of spinal dysraphism was scored: 1 = closed (ICD-10 code Q76.0), 2 
= open (ICD-10 code Q05) (WHO, 2005). 
Posttraumatic stress symptoms. A family psychologist (IV) interviewed parents at 
the Radboud University Nijmegen Medical Centre. In a semi-structured format, he 
asked them to describe the moments they had perceived as most significant during the 
following periods of their child’s lifespan: (1) the first diagnosis, (2) baby/toddler 0-2 
years, (3) preschool 3-4 years, and (4) middle-childhood 5-11 years. After having 
revived parents’ memories of each period, parents filled out the questionnaire of 17 
items (see Appendix 1) with a 4-point Likert scale (1 = seldom or never, 2 = 
sometimes, 3 = often, 4 = nearly always) reflecting the three PTSD clusters of 
intrusion, denial, and arousal from the DSM-IV-TR (APA, 2004). 
Mean scores on the symptoms of each cluster were computed to construct three 
subscales. To obtain optimal inter-item consistency criteria B5 (item 5), C2 (item 7), 
and C3 (item 8) were omitted. The Cronbach’s Alphas for mothers and fathers 
respectively, were .89 and .84 on intrusion (4 items), .72 and .65 on denial (5 items), 
and .73 and .78 on arousal (5 items). It is important to note that the subscales had been 
theoretically derived. Consequently, they were not independent of each other because 
each cluster represented a class of psychological symptoms pertaining to PTSD. 
Correlations among the scales ranged from r = .35 to r = .49.  
Plan of Analysis 
Time trends in mothers’ and fathers’ scores on intrusion, denial, and arousal across the 
four times of the child’s life span were examined by use of General Linear Model 
(GLM) multivariate analysis with repeated measures (SPSS 11.5). In the first set of 
analyses, time was defined as independent factor. The scores on intrusion, denial, and 
arousal of times 1, 2, 3, and 4 were defined as dependent variables. Polynomial 
contrast F-tests for linear and quadratic trends were performed to examine whether 
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trends could be detected. Additionally, when an overall F-test had shown significance, 
post hoc tests were conducted to evaluate differences among specific means. 
Following, we tested whether trends differed as a function of parents’ gender (main 
effects and linear and quadratic interactions of time * gender). Furthermore, univariate 
analyses (ANOVA) were performed to test differences among parents’ mean levels of 
intrusion, denial, and arousal at times 1, 2, 3, and 4. 
In the second set of analyses, GLM procedures were repeated to test whether trends 
in mothers’ and fathers’ symptoms of intrusion, denial, and arousal varied as a 
function of the severity of spina bifida (open versus closed) and parents’ gender. 
3 . 3  R e s u l t s  
Preliminary Analyses 
No significant associations between background (child’s gender, parental age, and 
parental education) and parents’ scores on intrusion, denial, and arousal were found. 
Time Trends in Symptoms of Intrusion, Denial, and Arousal 
In Table 3 and Figure 1 the mean scores of mothers and fathers on intrusion, denial, 
and arousal for the successive periods across the child’s life span are depicted. In 
mothers, all symptom clusters had decreased significantly within the first 4 years of 
the child’s life from time 1 through 3. Thereafter, mothers’ PTSS appeared to remain 
stable. The F-tests for time effects showed that the decline in PTSS could be 
interpreted linearly, as well as, curvilinearly (quadratic). The curvilinear effects, 
though, were small and mainly caused by the means at time 4. Possibly, the curvilinear 
effects will become stronger as children grow older. Among the three clusters, no 
significant differences were found. There was only a tendency for mothers to 
experience more symptoms of intrusion and arousal than denial at times 1 and 2. 
In fathers, symptoms of intrusion and denial did not significantly decrease until the 
child’s preschool years. Still, the F-tests for time trends indicated that the decline of 
these symptoms followed a linear, rather than a curvilinear trend. Fathers’ symptoms 
of arousal resembled the downward trends in mothers. Arousal significantly declined 
across times 1, 2, and 3, and then stabilized between times 3 and 4. Still, no significant 
differences were found among fathers’ levels of intrusion, denial, and arousal. 
GLM multivariate analyses did not reveal any significant main effects of parents’ 
gender or interaction effects of parents’ gender * time on trends in PTSS. Hence, no 
differences were found in the trends reported by mothers and fathers. 
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Table 3 - Time Trends in Parents’ Symptoms of Intrusion, Denial, and Arousal 
Group means M (SD) Time effects 
Mothers (n = 58) 
Time 1  
first 
diagnosis 
Time 2 
0-2  
years 
Time 3 
3-4  
years 
Time 4 
5-11 
years 
Linear 
F 
Quadratic
F Contrasts 
Intrusion (B) 2.26 (.88)A 2.01 (.88)B  1.58 (.70)C 1.59 (.61)C 37.21*** 3.27† A > B > C 
Denial (C) 1.96 (.71)A 1.70 (.65)B 1.47 (.54)C 1.44 (.47)C 42.79*** 5.30* A > B > C 
Arousal (D) 2.26 (.68)A 1.87 (.64)B 1.70 (.70)C 1.66 (.63)C 38.49*** 10.76** A > B > C 
Differences F 3.01† 2.60† 1.73 2.30    
Group means M (SD) Time effects 
Fathers (n = 35) 
Time 1  
first 
diagnosis 
Time 2 
0-2  
years 
Time 3 
3-4  
years 
Time 4 
5-11 
Years 
Linear 
F 
Quadratic
F Contrasts 
Intrusion (B) 2.14 (.70)A 1.92 (.67)A 1.50 (.68)B 1.49 (.69)B 25.88*** 1.66 A > B 
Denial (C) 1.99 (.62)A 1.72 (.61)A 1.38 (.50)B 1.38 (.55)B 49.73*** 3.54 A > B 
Arousal (D) 2.12 (.71)A 1.82 (.55)B 1.53 (.59)C 1.56 (.63)C 25.35*** 5.20* A > B > C 
Differences F .70 .28 .58 1.00    
† p < .10, * p < .05, ** p < .01, *** p < .001 (2-tailed). 
 
Time Trends in Symptoms of Intrusion, Denial, and Arousal as a Function of Spina Bifida  
In Table 4 the mean scores of mothers and fathers on intrusion, denial, and arousal for 
the successive times are shown as a function of the severity of spina bifida in the child. 
The F-tests for group contrasts show that there were no significant differences in the 
levels of intrusion, denial, and arousal between parents of children with closed versus 
open spina bifida. Thus, parents of children who  
were more severely affected did not report significantly higher levels of PTSS. The F-
tests for interaction effects between time and type of spina bifida were significant for 
mothers’ symptoms of intrusion and arousal. These effects are depicted in Table 4 and 
Figure 2. As can be seen, the symptoms of intrusion and arousal declined more 
gradually in mothers of children with open spina bifida than in mothers of children 
with closed spina bifida. For fathers no such interaction effects were found. Finally, no 
significant differences were found in parents’ levels of PTSS across the clusters 
intrusion, denial and arousal. 
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Mo th e rs
1
1 ,5
2
2 ,5
3
T1
 first
 diagnosis
T2
 0
-2
 years
T3
 3
-4
 years
T4
 5
-11
 years
In tru s io n
D e n ia l
In cr. a ro u s a l
Fa the rs
1
1 ,5
2
2 ,5
3
T1
 first
 diagnosis
T2
 0
-2
 years
T3
 3
-4
 years
T4
 5
-11
 years
In trus ion
D e n ia l
Incr. a rous a l
Figure 1 – Time Trends in Symptoms of Intrusion, Denial, and Arousal   
    Ta
bl
e 
4 
–
 
Eff
ec
ts
 
o
f S
pi
n
a
 
Bi
fid
a
 
Ty
pe
 
o
n
 
Ti
m
e 
Tr
en
ds
 
in
 
Pa
re
n
ts
’
 
Sy
m
pt
o
m
s 
o
f In
tr
u
si
o
n
,
 
D
en
ia
l, 
a
n
d 
Ar
o
u
sa
l 
G
ro
u
p 
m
ea
n
s 
M
(S
D
) 
Ti
m
e
 
1 
fir
s
t d
ia
gn
o
si
s 
Ti
m
e 
2 
0-
2 
ye
ar
s 
Ti
m
e 
3 
3-
4 
ye
ar
s 
Ti
m
e 
4 
5-
11
 
ye
ar
s 
G
ro
u
p 
co
n
tr
as
ts
 
 
Ti
m
e 
X 
G
ro
u
p 
ef
fe
ct
s 
Ti
m
e 
X 
G
ro
u
p 
ef
fe
ct
s 
Sp
in
a 
B
ifi
da
 
ty
pe
 
c
lo
se
d 
o
pe
n
 
cl
o
se
d 
O
pe
n
 
cl
o
se
d 
o
pe
n
 
cl
o
se
d 
o
pe
n
 
F 
Li
n
ea
r 
F 
Qu
ad
ra
tic
 
F 
M
o
th
er
s 
n
 
=
 
17
 
n
 
=
 
41
 
n
 
=
 
17
 
n
 
=
 
41
 
n
 
=
 
17
 
n
 
=
 
41
 
n
 
=
 
17
 
n
 
=
 
41
 
 
 
 
In
tru
si
o
n
 
2.
51
(.8
7) 
2.
16
(.8
7) 
1.
97
(.9
1) 
2.
03
(.8
8) 
1.
39
(.4
5) 
1.
66
(.7
6) 
1.
47
(.6
5) 
1.
64
(.5
9) 
1.
92
 
4.
25
*
 
2.
60
 
D
e
n
ia
l 
1.
86
(.8
3) 
2.
01
(.6
5) 
1.
64
(.6
8) 
1.
72
(.6
4) 
1.
34
(.5
4) 
1.
53
(.5
4) 
1.
25
(.4
0) 
1.
52
(.4
8) 
1.
14
 
.
64
 
.
50
 
Ar
o
u
sa
l 
2.
46
(.8
5) 
2.
18
(.5
9) 
1.
91
(.7
0) 
1.
85
(.6
2) 
1.
59
(.6
6) 
1.
75
(.7
2) 
1.
57
(.6
6) 
1.
71
(.6
2) 
1.
55
 
4.
91
*
 
1.
06
 
D
iff
er
e
n
c
es
 
F 
3.
14
† 
.
70
 
.
89
 
1.
78
 
.
94
 
1.
04
 
1.
37
 
1.
10
 
 
 
 
G
ro
u
p 
m
ea
n
s 
M
(S
D
) 
Ti
m
e
 
1 
fir
s
t d
ia
gn
o
si
s 
Ti
m
e 
2 
0-
2 
ye
ar
s 
Ti
m
e 
3 
3-
4 
ye
ar
s 
Ti
m
e 
4 
5-
11
 
ye
ar
s 
G
ro
u
p 
co
n
tr
as
ts
 
 
Ti
m
e 
X 
G
ro
u
p 
ef
fe
ct
s 
Ti
m
e 
X 
G
ro
u
p 
ef
fe
ct
s 
Sp
in
a 
B
ifi
da
 
ty
pe
 
c
lo
se
d 
o
pe
n
 
cl
o
se
d 
O
pe
n
 
cl
o
se
d 
o
pe
n
 
cl
o
se
d 
o
pe
n
 
F 
Li
n
ea
r 
F 
Qu
ad
ra
tic
 
F 
Fa
th
e
rs
 
n
 
=
 
12
 
n
 
=
 
23
 
n
 
=
 
12
 
n
 
=
 
23
 
n
 
=
 
12
 
n
 
=
 
23
 
n
 
=
 
12
 
n
 
=
 
23
 
 
 
 
In
tru
si
o
n
 
1.
73
(.3
4) 
2.
35
(.7
5) 
1.
73
(.5
6) 
2.
02
(.7
2) 
1.
27
(.6
5) 
1.
61
(.6
9) 
1.
32
(.6
0) 
1.
58
(.7
2) 
.
63
 
1.
12
 
.
50
 
D
e
n
ia
l 
1.
69
(.4
5) 
2.
15
(.6
5) 
1.
64
(.6
2) 
1.
76
(.6
1) 
1.
25
(.4
3) 
1.
45
(.5
3) 
1.
24
(.4
3) 
1.
45
(.6
0) 
1.
62
 
1.
04
 
1.
34
 
Ar
o
u
sa
l 
2.
00
(.7
1) 
2.
17
(.7
3) 
1.
82
(.4
9) 
1.
81
(.6
0) 
1.
35
(.6
3) 
1.
62
(.5
5) 
1.
35
(.3
6) 
1.
67
(.7
1) 
1.
12
 
.
83
 
.
53
 
D
iff
er
e
n
c
es
 
F 
1.
61
 
.
45
 
.
29
 
.
49
 
.
08
 
.
62
 
.
72
 
.
46
 
 
 
 
† p
 
<
 
.
01
,
 
*
 
p 
<
 
.
05
 
(2-
ta
ile
d).
 
  
116   Chapter 5 
PTSS and Stress Response Sequences in Parents    117 
 
 
3 . 4  D i s c u s s i o n  
As expected on the basis of the Stress-Response Model (Horowitz, 1997), parents 
reported that their levels of  PTSS declined over the years. Parents’ highest levels of 
PTSS were experienced in response to the spina-bifida diagnosis. At the time of the 
interview, most mothers and fathers still became emotional when describing the 
moment they were confronted with the first signs that something was the matter with 
their baby. 
The downward trends in mothers’ and fathers’ PTSS appeared to be predominantly 
linear, albeit that the contrast tests did not reveal significant differences between the 
successive times 1 and 2 for fathers’ symptoms of intrusion and denial. Possibly a type 
II error – not detecting a difference in the sample that exists in the population – has 
occurred, because the number of fathers was relatively small (n = 35). We suspect this 
because no significant differences were found between mothers’ and fathers’ trends. 
Between the preschool period (time 3) and middle childhood (time 4), no 
significant differences in parents’ levels of PTSS were detected by the contrast tests. In 
addition, a small curvilinear effect of Time was found in mothers’ and some of fathers’ 
levels of PTSS. Possibly, parents’ levels of PTSS stabilized during these years, which 
might be in line with the Stress-Response Model, suggesting that periods of 
completion and acceptance follow after feelings of intrusion, denial, and arousal. 
Moreover, there are a few possible reasons why the preschool period might release 
some of the stresses on parents of children with spina bifida. One reason may be that 
children enter play groups, crèches, or day-care centers in this period. This may 
facilitate parents to have more time to them selves. Secondly, the intellectual abilities 
and personality of children with spina bifida become increasingly clear when they start 
speaking and playing with peers. This may put an end to the first years of uncertainty 
about the child’s cognitive abilities. Mothers have reported in semi-structured 
interviews that they view the absence of mental retardation as a relief (Nielsen, 1980); 
it raises parents’ hopes that the child will be able to learn a profession and to be 
economically independent in the future. Still, prospective follow-up research including 
the adolescence and adulthood years is needed to further explore whether parents’ 
levels of PTSS indeed stabilize. 
No differences were found across the three clusters of PTSS. Thus, in contrast to 
the first study, on a retrospective basis parents did not report to have less symptoms of 
denial than of intrusion and arousal. We have hypothesized earlier that parents may not 
be able to provide valid reports of their symptoms of denial within three months after a 
severely stressful event, such as the birth of a child with spina bifida. Especially, when 
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these symptoms are mechanisms of defensive denial or positive illusion (Shedler et al., 
1993). The question that rises is whether parents are more capable of providing valid 
reports of denial and avoidance in retrospect. From this question perhaps a more 
general question into the meaning of avoidance and denial should be posed as well. In 
the context of emotion regulation, it has been suggested that a conceptual distinction 
should be made between “avoidance of cues related to a stressful event” and “denial of 
the existence of a stressful event” (Carver & Scheier, 2002). Moreover, both avoidance 
and denial may be conscious responses as well as automatic reflexes of the defense 
system. Within the realm of conscious responses, a premeditated response may 
actually reflect coping behavior, whereas responses taken out of intense fear may 
reflect symptoms of posttraumatic stress. The automatic reflexes of the defense system 
too, may reflect symptoms of posttraumatic stress. Finally, conscious responses of 
avoidance and denial may not be freely chosen. As we learned from the parents in our 
first sample, under some circumstances the individual is forced to interact with aspects 
of the traumatic event, which rules out the possibility to avoid or deny these aspects. 
Given that our questionnaire was a direct adaptation of the DSM-IV-TR diagnostic 
criteria for PTSD, no distinction between these potential dimensions of avoidance and 
denial was measured. Refined operationalization of the avoidance and denial concepts 
should be part of future research on PTSS. Moreover, the assessment should include 
the perspective of multiple respondents (e.g., clinicians or close relatives) to cross 
validate levels of avoidance and denial. 
Finally, the severity of spina bifida interacted with mothers’ levels of intrusion and 
arousal, meaning that these symptoms declined more slowly in mothers of children 
with severe forms of spina bifida than in mothers of children with milder forms of 
spina bifida. Possibly, similar interactions exist within the population of fathers, 
because the scores in the father sample were similar to those of mothers; however, the 
tests for interaction effects did not reach significance. Again the small number of 
fathers may have caused a type II error. The interaction effect in mothers appears to 
confirm that the duration of the stress response phases can take on more time, 
depending on characteristics of the traumatic event (Horowitz, 1997). The more severe 
the traumatic event, the longer it may take for the PTSS to decline and to reach a phase 
of completion. 
Evidently, we are aware that the retrospective nature of our study limits the validity 
of the actual levels of PTSS reported by parents. We do maintain, nonetheless, that 
parents are well capable of reporting contrasts in experienced stress responses (with a 
possible exception of automatic reflexes) among the different periods of their lives. 
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Actually, parents perceived the repeated questionnaire after each period they had just 
described to the interviewer, as an eye-opener. The procedure made them aware that 
their experienced stresses had markedly changed over the years. 
I V .  CONCLUS IONS  
Our first study has shown that PTSS of intrusion and arousal occur in approximately 
three quarters of parents of infants with spina bifida. Very few parents reported a full 
range of PTSD symptoms. Particularly, symptoms of denial were not reported. Our 
second study has provided retrospective evidence that parents’ PTSS decline linearly 
over the years. Possibly, levels of PTSS stabilize during the child’s preschool years. 
The findings appear to corroborate Horowitz’s Stress-Response Model (1997). Little 
can be inferred however from this study about the actual levels of parents’ PTSS. 
Questions can be posed about the validity of parents’ self-reported symptoms of 
avoidance and denial in our studies. A conceptual distinction should be made about 
defensive denial or positive illusion, which might be indicative of PTSS, and 
intentional avoidance of cues related to the stressful event, which might be indicative 
of coping. Furthermore, research including multiple respondents, larger samples, and 
prospective longitudinal designs are needed to investigate the hypotheses we have 
generated based on our two studies. 
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APPEND IX  1  
Q u e s t i o n n a i r e  o f  P o s t t r a um a t i c  S t r e s s  S ym p t om s  
 
To which extent: 
Symptom 
type 
DSM-IV 
criterion 
1. do/did1 you have recurrent intrusive recollections of the events in 
your thoughts? intrusion B1 
2. do/did1 you have recurrent intrusive recollections of the events in 
nightmares? intrusion B2 
3. do/did1 you have recurrent intrusive recollections of the events in 
flashbacks? intrusion B3 
4. do/did1 you have intense feelings of distress when confronted with 
anything that has/had to do with the spina-bifida situation? intrusion B4 
5. do/did1 you have physical reactions (e.g., perspiration, aching 
muscles, stomach, and/or head) when confronted with anything that 
has/had to do with the spina-bifida situation? 
intrusion B5 
6. do/did1 you try to avoid anything to do with spina bifida? denial C1 
7. do/did1 you seek distraction to avoid thinking about the situation? denial C2 
8. do/did1 you have trouble recalling important aspects of the spina-
bifida situation? denial  C3 
9. do/did1 you have markedly diminished interest in significant social 
activities? denial C4 
10. do/did1 you feel detached or estranged from the world around you? denial C5 
11. do/did1 you feel unable to feel affection or love for others? denial C6 
12. do/did1 you have a sense that your future had been foreshortened? denial C7 
13. do/did1 you have difficulty falling or staying asleep? arousal D1 
14. are/were1 you more irritated than usual or do/did you have outbursts 
of anger? arousal D2 
15. do/did1 you have difficulty concentrating? arousal D3 
16. are/were1 you in a state of constant alertness?  arousal D4 
17. are/were1 you more nervy than usual? arousal D5 
1 The present tense was used when parents were asked to report about their actual psychological functioning, and past 
tense was used, when parents were asked to report retrospectively about their psychological functioning. 
  
 
  
 
6 
SUMMARY  AND  CONCLUS ION  
 
 
The goal of this thesis was to document and increase the evidence base for the 
treatment and care of patients with spina bifida and their families. More specifically, 
we were interested to know how parents adapt to having a child with spina bifida and 
which conditions help them face the demands of raising a child with spina bifida. 
These practical questions were rephrased in terms of the Disability-Stress-Coping 
Model (Wallander et al., 2003; Wallander & Varni, 1998; Wallander, Varni, Babani, 
DeHaan et al., 1989), leading to the study questions: (1) how do parents adjust 
psychosocially to the demands of having a child with spina bifida, and (2) which risk 
and resilience factors play a role in explaining variations in parents’ psychosocial 
adjustments? To answer these questions, we conducted four studies (see chapters 2, 3, 
4, and 5). In this final chapter, we shall summarize them chronologically to show their 
interconnectedness and to formulate our conclusion and directions for future research. 
Thereafter, we shall complete this thesis with a series of overarching theoretical and 
clinical recommendations. 
1 .  S umma r y  
In the first phase, we documented how far the study questions could be answered by 
systematically reviewing the existing peer-reviewed research literature. This endeavor 
123 
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was made because earlier reviews (de Tychey, 1983; Holmbeck et al., 2006; Kalnins, 
1984; Singh, 2003; Thompson & Kronenberger, 1992; Tizard, 1968) had struggled to 
synthesize seemingly mixed findings. We suspected that the non-transparency of 
findings was due to the ways in which reviewers had attempted to organize them. Most 
authors had lumped different types of family variables (e.g., parenting stress, marital 
adjustment, and family functioning) into very broad and/or empirically derived 
categories of family adjustment to describe the outcomes of spina bifida. Based on 
family-systems theory and family-resilience theory, though, we expected that spina 
bifida would have a differential effect on varying levels of parents’ psychosocial 
adjustments (Nevin et al., 1979). 
The first review (chapter 2) was therefore limited to parents’ personal level of 
adjustment only, that is, psychological adjustment. Through scanning publications in 
PsychInfo, Medline, and reference lists, 33 relevant studies were identified of which 
15 were eligible for meta-analysis. The weighted average effect size d+ was calculated 
for differences between parents of children with spina bifida and comparison groups. 
The results showed a medium-large, negative effect size for mothers and a smaller but 
also negative effect size for fathers, meaning that parents – in particular mothers – of 
children with spina bifida reported markedly more psychological symptoms than 
comparison parents. For mothers the effect size was heterogeneous, indicating that not 
all mothers suffered from psychological symptomatology. Although the results 
appeared to underscore that mothers, in their role of primary caregiver, are more 
exposed to spina bifida-related demands and thus more at risk of psychological 
suffering, we had to be cautious interpreting mother-father differences, because the 
effect size for fathers was based on three studies only. 
Following, the weighted average effect sizes r were calculated for associations 
between child, parent, family, and environment factors on the one hand, and parents’ 
psychological adjustment on the other hand. The effect sizes were predominantly 
cross-sectional and not all based on three or more studies. Still, they appeared to 
indicate that parents of more severely affected children with spina bifida had slightly 
more psychological symptoms. Children’s behavioral and emotional problems, 
parents’ negative appraisals of the child’s disorder, parents’ avoidant and support-
seeking coping styles, as well as a controlling and conflictive family climate were 
found to be more strongly associated with negative outcomes in parents’ psychological 
adjustment, meaning that, theoretically speaking, these factors might function as risks. 
Quite the reverse, parents’ hope, parents’ parenting satisfaction and competence, a 
positive marital relationship, a supportive family climate, and satisfying networks of 
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social support were found to be positively associated with parents’ psychological 
adjustment, meaning that, in theory, these factors might protect parents. 
The second review (chapter 3) was focused on parents’ social adjustment in three 
relationship types: the parent-child relationship, the marital relationship and the 
family-level relationship. In PsychInfo, Medline, and reference lists, 28 relevant 
studies were identified. Unfortunately, there were not enough studies available for 
meta-analysis; therefore, a narrative review was conducted. The results from 
quantitative between-group studies showed significant differences between parents of 
children with spina bifida and parents of able-bodied children on some aspects of the 
parent-child relationship, but almost not on dimensions of the marital relationship 
(marital happiness, marital communication, and marital stability) and the family-level 
relationship (cohesion, adaptability, and communication). Thus, the resilience-
disruption hypothesis was confirmed, in that, having a child with spina bifida mainly 
affects the parent-child relationship, but not all levels of family functioning. 
At the level of the parent-child relationship, parents of children with spina bifida 
exhibited equal levels of parental support, and behavioral control; however, they also 
reported and/or exhibited higher levels of maternal involvement in child care, higher 
levels of parental intrusiveness, higher levels of maternal psychological control, and 
lower levels of parental well-being (only in samples that included children with mental 
retardation) in comparison to parents of able-bodied children. In addition, when 
children entered adolescence, parent-child conflicts decreased in families of children 
with spina bifida whilst they increased in comparison families. These findings were 
discussed in terms of the miscarried-helping hypothesis, meaning that parents may 
experience problems in setting developmentally appropriate goals for children with 
spina bifida. On the one hand, their underestimations of the child’s capacities may lead 
to overprotective parenting while their overestimations of the child’s abilities on the 
other hand may evolve into excessive demandingness.  
Overall, mothers of children with spina bifida reported to experience more 
parenting stress than fathers of children with spina bifida. Again, these findings 
appeared to reflect a sex-specific impact of spina bifida on parents. 
Due to the paucity of within-group studies, it was difficult to streamline findings on 
associations of positive and negative factors with the quality of parents’ relationships. 
Indicators of mild, instead of severe forms of spina bifida appeared to be associated 
with poorer parenting behaviors and marital functioning, but not with lower levels of 
parental well-being. Some of these findings seemed to support the marginality 
hypothesis, in that mildly impaired children and their families experience stresses 
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because they can neither identify themselves with able-bodied children nor with 
children who are severely impaired. Some studies found links between problems in the 
child’s psychological functioning (impaired verbal abilities, difficult temperament, and 
psychiatric symptoms) and negative outcomes in parental well-being and the family 
structure. Regarding positive factors, unexpectedly, children with more care needs had 
mothers who experienced more parenting satisfaction. Mothers’ satisfaction with 
bladder/bowel management was also associated with positive parental well-being. 
There was some evidence that parents’ internal locus of control enhanced a positive 
family structure. Furthermore, the few available studies found that family support, 
social support, and coping strategies explained significant proportions of the variances 
in parenting, marital and family adjustments. All these findings were cross-sectional; 
hence causal inferences could only be made on theoretical but not empirical grounds. 
In the second phase, we aimed to extend the knowledge base of the reviewed 
literature by investigating those themes that had been left unstudied. This research was 
embedded in the Nijmegen Interdisciplinary Spina Bifida (NISB) research program – 
an ongoing project in which children with spina bifida, born at or referred to the 
Radboud University Nijmegen Medical Centre, and their families are being followed. 
Between January 2003 and September 2005, semi-open interviews with parents of 
school-aged children with spina bifida (N = 58) and parents of infants with spina bifida 
(N = 25) were conducted. During these interviews, parents were asked to describe how 
they experienced having a child with spina bifida. In addition, a questionnaire 
assessing the prevalence of posttraumatic stress symptoms (PTSS) was administered at 
fixed moments during the interview. After the interview, parents also filled out 
questionnaires at home about their personality, coping styles, social support networks, 
parenting stress, marital adjustment, and family functioning. 
In chapter 4, we reported a between-group and within-group study based on the 
NISB data. As the second review had shown that spina bifida primarily affects parents’ 
social functioning in the parenting domain, we zoomed in on mothers’ and fathers’ 
levels of parenting stress. Moreover, we were interested whether variations in the 
levels of parenting stress could be explained by the severity of the child’s functional 
spina bifida characteristics – longitudinally as well as cross-sectionally, because 
studies appeared to generate inconclusive results; some confirming a linear positive 
relationship between indicators of the severity of spina bifida and psychological stress, 
some finding support for the marginality hypotheses in a linear negative relationship 
between indicators of the severity of spina bifida and parenting behaviors, and yet 
others finding no relationship at all. We hypothesized that particularly indicators of the 
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child’s physical functions and cognitive functions would be predictive of parenting 
stress, as they determine the child’s activity and social participation. Secondly, we had 
signaled in the reviews that the role of parents’ personality traits in explaining 
parenting stress had not been studied, whilst theories on determinants of parenting 
have emphasized the importance of parents’ intrapersonal resources (Belsky, 1984; 
Belsky & Barends, 2002; Belsky et al., 1995).  
Data of 46 mothers and 37 fathers of the school-aged children with spina bifida (6-
14 years) were used to examine these hypotheses. Measures for the severity of spina 
bifida included the neonatal diagnosis (MRI and neurological examination), current 
physical functions (parent reports), current cognitive functions (WISC-III), parental 
personality (Quick Big Five), and parenting stress (Parenting Stress Index). 
Independent sample t-tests and multiple regression analysis were performed. 
The between-group study results showed that parents – in particular mothers – of 
children with spina bifida reported more parenting stress than parents of able-bodied 
children in the norm group. More than a third scored at least one standard deviation 
above the norm group’s average. This result corresponded with the studies we had 
reviewed. Parents’ working hours in paid jobs were not associated with their levels of 
parenting stress, meaning that the role-division hypothesis was not confirmed. An 
alternative explanation may be that the uniqueness of each spina bifida case confronts 
parents with very uncommon parenting situations, invoking uncertainties around the 
question of “doing good” as a parent. The image of parenting is more affiliated with 
the gender identity of women than of men (Bugental & Goodnow, 1998); therefore 
mothers of children with spina bifida may be more susceptible to parenting stress than 
fathers. 
The within-group study results indicated that children’s neonatal diagnosis and 
current physical functions, as well as parents’ levels of extraversion, emotional 
stability and agreeableness correlated with parenting stress. In the final regression 
model, the child’s physical functions and parents’ emotional stability explained 42% 
and 47% of the parenting stress in mothers and fathers respectively. No interaction 
effects between the severity of spina bifida and parents’ personality traits were 
detected. From the results we concluded that problems with mobility, bladder, and 
bowel management in school-aged children represent ongoing stressors for parents. 
More importantly, though, we concluded that parents’ personality traits (emotional 
stability) can function as a linchpin through which both genetic factors and deeply 
rooted experiences in earlier relationships indirectly affect parents’ levels of stress. 
This implies that persistent parenting stress can not be resolved by alleviating the 
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parenting demands only, rather mental representations of unresolved experiences in 
the past, underlying the inclination to stress arousal, may need to be addressed.   
Fascinated by the variations in parents’ levels of stress, we conducted a descriptive 
study to assess the prevalence of posttraumatic stress symptoms (PTSS) in parents of 
infants with spina bifida (chapter 5), and a within-group study to identify whether 
parents of the school-aged children with spina bifida had experienced changes over 
time in their stress responses (chapter 5). This interest in PTSS was born from 
reviewing the literature on parents’ psychological adjustments to spina bifida. Only 
very few studies (Downey, 1981; Eden-Piercy et al., 1986) had attempted to 
investigate sequential stages of parents’ psychological adjustment to pediatric 
disorders in general, and spina bifida in particular. These studies had aimed to identify 
stages of bereavement (Kubler-Ross, 1970); however, they failed to confirm these 
stages. We suspected that the bereavement paradigm was not appropriate to describe 
the process of parents’ psychological adjustment to spina bifida. Even though, parents 
of children with pediatric conditions lose the expected “healthy” child, it seemed 
unlikely that they would feel bereaved of their child as a person. It appeared more 
plausible to assume that parents would experience emotions that resemble the 
responses of people who witness serious physical injury in a close friend or relative. 
Such intense experiences can provoke posttraumatic stress responses rather than 
responses of bereavement. This idea was strengthened by an independent observation 
of William Kronenberger (personal e-mail communication, July 2005), who from his 
clinical experience had the impression that parents’ adjustments to spina bifida 
resembled symptoms of PTSD. He suggested the Stress-Response Model (Horowitz, 
1976, 1986, 1997) as a useful framework to study changes over time in parents’ 
psychological symptoms. In the mean time, an upcoming interest in PTSS became 
visible in the area of pediatric psychology (Bruce, 2006; Kazak et al., 2006). 
In brief, we studied the questions: (1) do parents experience PTSS within three 
months after the birth of an infant with spina bifida, and (2) have PTSS changed over 
time in parents of school-aged children with spina bifida? In the descriptive study, 23 
mothers and 18 fathers of the 23 infants with spina bifida (M age = 71.00 days, SD = 
14.47) responded to a questionnaire reflecting 17 DSM-IV-TR criteria for the PTSS 
clusters intrusion, denial, and arousal (APA, 2004). The results showed that 
approximately 75% of the parents met criteria of intrusion and arousal. Symptoms of 
denial, however, were hardly reported. Thus very few parents met all DSM-IV-TR 
criteria for a full range of acute stress disorder (ASD) or posttraumatic stress disorder 
(PTSD). Hence, our findings appeared to support the idea to differentiate Pediatric 
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Medical Traumatic Stress (PMTS) conceptually from ASD and PTSD, in that pediatric 
conditions inherently do not permit parents to avoid cues related to the traumatic 
events, because they are primary responsible for the child’s care (Kazak et al., 2006). 
In the within-group study, 58 mothers and 35 fathers of the 58 school-aged children 
with spina bifida (6-14 years) were retrospectively interviewed about the time of: (1) 
the first diagnosis, (2) baby/toddler years, (3) preschool years, and (4) middle-
childhood years. After each period that was discussed, parents filled out the PTSS 
questionnaire for that period. GLM analyses with repeated measures were used to 
detect time trends in these scores across times 1, 2, 3, and 4. The results showed that 
parents’ PTSS had declined over the years with a possible stabilization during the 
child’s preschool years. Parents of children with severe spina bifida reported a more 
gradual decline of PTSS than parents of children with mild spina bifida. The results 
were in line with phases of psychological adjustment as proposed in Horowitz’s 
Stress-Response Model. In contrast to the descriptive study, however, parents of 
school-aged children did report to have experienced symptoms of denial. This brought 
up questions about the validity of prospective and retrospective self-reports of 
avoidance and denial. We emphasized that a conceptual distinction needs to be made 
between defensive denial and positive illusion as indicators of PTSS, and intentional 
avoidance as an indicator of avoidant coping. 
2 .  C o n c l u s i o n  a n d  D i r e c t i o n s  f o r  R e s e a r c h  
Overall, a substantial proportion of parents of children with spina bifida has severe 
psychological problems, resembling PTSS. Stresses engendered by spina bifida – 
especially the functional impairments – affect parents’ social functioning particularly 
in the parenting domain. It may be that parents of children with spina bifida are 
confronted with such unique parenting demands, that they experience problems in 
setting developmentally appropriate parenting goals and feel more uncertain about 
“doing good” as a parent. This may be especially true for mothers, although it should 
be emphasized that future studies on fathers should include larger, more powerful 
samples to ascertain the differences between mothers and fathers. Moreover, there is a 
general need for research on parents’ parenting beliefs, goals, and behaviors in 
interaction with the child who has spina bifida and his or her siblings. 
Variations in parents’ psychosocial adjustments can in part be explained by risk 
and resilience factors, as well as, by adaptation processes over time. Children’s 
behavioral and emotional problems, difficult temperament, and low (verbal) IQ may 
pose extra risks to parents’ psychosocial adjustments, albeit that low IQ overlaps with 
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functional impairments and therefore may not pose an additional threat to parents’ 
psychosocial adjustment above and beyond the child’s spina bifida. Strikingly, no 
research has been conducted in search of resilience child factors, that is, characteristics 
of the child that might enhance parents’ psychosocial adjustments. 
Importantly, parents’ personality, appraisals, and coping styles can both be 
important risk (neuroticism, disability-related stress appraisals, avoidant and support 
seeking coping) as well as resilience factors (emotional stability, appraisals of hope, 
problem focused coping) for their psychosocial adjustments. It must be noted, though, 
that associations between avoidant coping and psychological symptoms might reflect 
co-occurring stress responses of denial rather than a causal relationship of coping and 
adjustment. More research in the area of appraisal and coping is needed to further 
scrutinize their mechanisms and to distinguish coping responses from stress responses. 
Similarly, marital quality, family climate and social support appear to be strong 
explanatory factors of both negative and positive outcomes in parents’ psychological 
adjustment. A supportive marriage and family climate, as well as a satisfying, large 
social network may function as resilient factors, whereas a conflictive and controlling 
family climate may pose a risk. Longitudinal research will be needed to confirm the 
causal directions that are theoretically assumed here. Likely, some of the associations 
are bidirectional, rather than unidirectional. Moreover, much more research is needed 
to complete the scant picture of risk and resilience factors and the mechanisms through 
which they function. 
Finally, parents’ stress responses to the spina bifida-related events appear to 
develop over the years. Within three months after birth, most parents suffer from at 
least one cluster of PTSS; however, by the time the preschool years begin, symptoms 
of intrusion, denial, and arousal appear to decline. More research is needed to further 
explore trends in parents’ psychological adjustments. This research should ideally be 
longitudinal and cover the child’s lifespan into adulthood to detect what happens after 
the school years. Observations of clinicians should complement parents’ self-reports. 
In addition, this research should zoom in on parents during the first two years of the 
child’s life to be able to detect alternations among intrusion and denial. Such research 
may be able to determine whether parents’ PTSS are signs of acute stress disorder 
(ACD) not lasting longer than a month, or signs of pediatric medical traumatic stress 
(PMTS) or posttraumatic stress disorder (PTSD). 
Regarding research methods, it has become clear that very few studies are actually 
empirically sound. The intricate character of a spina bifida diagnosis and the host of 
ramifications it can have on the lives of the child and his or her family, depending on 
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multiple factors, requires large powerful randomized samples to reliably test 
hypotheses (avoiding type II errors) and to warrant the external validity of results. 
Moreover, to determine causality, longitudinal designs on the short as well as long 
terms need to be conducted. In addition to the requirements of the problem under study 
(i.e., spina bifida and its effects), concepts of social sciences ideally require multi-
method approaches (e.g., questionnaires and observations), and multi-respondents 
approaches (e.g., parents and clinicians) to guarantee the validity and reliability of the 
measures. In the face of every-day reality, however, these requirements are often 
violated due to the availability of a relatively small patient population, restrictions 
imposed by ethical regional commissions, limitations of research budgets, and other 
more pressing priorities in the lives of patients and their families. The quality of future 
research will depend largely on the ways in which researchers balance these 
conflicting interests. Therefore, it is vital that research centers collaborate with one 
another to join their resources of expertise and money, and to increase and randomize 
samples. 
3 .  T h e o r e t i c a l  R e c ommend a t i o n s  
In this thesis we used the Disability-Stress-Coping Model (Wallander, Varni, Babani, 
DeHaan et al., 1989) as conceptual framework; however, in the application of this 
model parents of children with spina bifida, we encountered a few inconsistencies in 
some of its concepts. With regard to the risk factors, we encountered problems in the 
distinction between intrapersonal factors and stress processing and in the 
representation of direct and moderating effects. Therefore, in this section, we shall 
discuss these issues and make suggestions to reorganize some of the concepts and 
links in the model. Figure 1 (next page) displays the proposed model. We have called 
it the Health Status-Stress-Coping Model to express the World Health Organisation’s 
(WHO) preference for avoiding the term disability in descriptions of heath conditions 
(WHO, 2001). 
In comparison to the Disability-Stress-Coping Model (see Figure 5, page 17) three 
modifications were made. First, the concept “disease/disability parameters” was 
reformulated in terms of body structure and functioning (WHO, 2001). The new 
concept structural impairments comprises for example, type of spinal dysraphism 
(open versus closed), level of lesion, Chiari type II malformation, hydrocephalus, 
corpus callosum dysgenesis, and orthopedic deformities. The associated concept 
functional impairments comprises, motor and sensory dysfunctions (e.g., ambulation), 
bladder and bowel dysfunctions as well as problems in cognitive, behavioral, and 
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emotional functioning. The inclusion of cognitive, behavioral, and emotional functions 
is in line with the ICF concept of body functions, which includes psychological 
functions (WHO, 2001). This choice has consequences for the concept child’s 
adaptation of the original Disability-Stress-Coping Model. Children’s adaptation with 
chronic disorders is commonly conceptualized in terms of emotional and behavioral 
functioning (Wallander et al., 2003). To avoid conceptual overlap with the new 
Figure 1 - Health Status-Stress-Coping Model for Parents of Children with Spina Bifida 
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concept functional impairments, we removed the former concept child’s adaptation 
from the category social-ecological factors where it had been classified by Wallander 
and colleagues (Wallander & Varni, 1998; Wallander, Varni, Babani, DeHaan et al., 
1989). In the case of spina bifida this was more appropriate because specific patterns 
of cognitive, emotional, and behavioral functioning have been found to be associated 
with structural impairments of the brains in children with hydrocephalus (Fletcher et 
al., 1995). In the light of this strong association, any relation between the child’s 
adaptation (read: the absence of emotional and behavioral problems) and positive 
outcomes in parents’ psychosocial adjustment would be explained by the absence of 
hydrocephalus rather than by the protective mechanism of social-ecological resources. 
A second adjustment that we made to the risk factors was re-labeling the concept 
psychosocial stressors of the original model into psychosocial demands. In our 
understanding of stress and coping theories (Carver & Scheier, 2002; Lazarus, 1991; 
Lazarus & Folkman, 1984; Skinner et al., 2003) a demand only has the potential of 
becoming a stressor, after it has been appraised as a challenge or a threat. Therefore 
we changed the label. Furthermore, we discarded the concept functional care strain as 
it appeared to overlap with the concept psychosocial stressors. Originally, disability-
related problems and daily hassles were defined as indicators of psychosocial 
stressors. On a theoretical as well as a measurement level, it was unclear how parents’ 
functional care strain could be distinguished from the daily hassles they experience in 
their role as a parent. Moreover, it was unclear in what theoretical and practical sense 
disability-related problems were distinct from functional care strain. Therefore, 
functional care strain was discarded and the new concept psychosocial demands was 
extended with the indicators treatment demands (e.g., closure of the cèle, shunt 
insertion and revisions, orthopedic surgery, and medical monitoring) and nursing care 
demands (e.g., catheterization, medication and dietary regimes). Furthermore, in 
accordance with the ICF, the term disability-related problems was replaced by the term 
limited activities and participation (e.g., the child’s participation in special education). 
Finally, we distinguished two classes of psychosocial demands. First, the demands 
which evolve from the child’s structural and functional impairments; hence, treatment 
demands, nursing care demands, limited activities and participation, and daily hassles 
around spina-bifida related issues. Second, the demands which evolve from other 
sources, such as, life events, childrearing of other children in the family, work 
situations, social networks of friends and extended family (e.g., baptisms, birthdays, 
weddings, anniversaries, funerals, and obligatory social events), and daily hassles not 
arising from spina-bifida related issues. 
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The third change to the Disability-Stress-Coping Model concerned the concepts 
intrapersonal factors and stress processing. We redefined parents’ intrapersonal 
factors as stable personality characteristics which facilitate parents’ psychosocial 
adjustment either directly or through processes of appraisal and coping. Within this 
definition, on a theoretical basis the indicators personality dimensions (e.g. Big Five 
traits) and ego-resilience (Block, 2002) could be hypothesized as potential 
intrapersonal resilience factors. In contrast, the situation-dependent indicators sense of 
challenge, perceived mastery, and perceived impact were moved from the original 
concept intrapersonal factors to the stress-processing concept cognitive appraisal. We 
based this rearrangement of indicators on the Cognitive-motivational-relational theory 
of emotion (Lazarus, 1991). According to this theory, individuals judge whether the 
situations they encounter are irrelevant or relevant through processes of primary 
appraisal. Once a situation is perceived as relevant, the individual will judge whether 
the demands of the situation are in balance with his or her resources. When in balance, 
the situation will invoke a sense of mastery. If the demands slightly exceed the 
resources, the situation may be perceived as a challenge and if the demands outweigh 
the resources, the situation may be perceived as a threat. Thus, perceived impact, 
perceived mastery, and sense of challenge may be viewed as aspects of primary 
cognitive appraisal. 
Aside from these adjustments we propose to maintain the original framework of the 
Disability-Stress-Coping Model as a guide for understanding and studying parents’ 
psychosocial adjustment to spina bifida and other pediatric disorders. Adaptation can 
remain to be conceptualized multidimensionally covering parents’ physical health and 
two areas of psychosocial adjustment: mental health and social functioning, albeit that 
social adjustment in the family context appears to be mainly a problem in the parent-
child relationship. 
4 .  C l i n i c a l  R e c omme n d a t i o n s  
In proposing family interventions, it is important to distinguish among various types of 
interventions (Campbell & Patterson, 1995). The results of our studies have 
implications for informative and direct services that pertain to the domain of primary 
prevention, as well as for first- and second-line psychological interventions and 
psychiatric care that pertain to the domains of secondary and tertiary prevention and/or 
curative treatment. 
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4 . 1  I n f o rm a t i v e  a n d  D i r e c t  S e r v i c e s  
The informative and direct services may focus their attention on parents’ 
psychological health on the one hand and on parents’ nursing-care and child-rearing 
tasks on the other. Regarding parents’ psychological health, it is vital that parents 
should have ample information about the available sources of social and psychological 
assistance, including clear information about insurance procedures and financial 
implications. 
On a more advisory level, it may be important to increase parents’ awareness, once 
they have lived through the first period of the spina-bifida diagnosis, the child’s birth, 
and first period in hospital, that they need to think strategically about how their 
relationships with others can support them emotionally as well as instrumentally at 
times when the care for their child intensifies due to acute medical situations or at 
times when chronic burdens piles up. At the same time, it may be important to advise 
parents to think about how much attention these relationships need in order to be 
maintained. 
In addition, it may be important to alert parents to the risks of becoming 
overexposed to spina-bifida related stresses. Undoubtedly, there are times when 
parents are fully consumed by the care for the child with spina bifida, for example 
when a crisis arises. Still, primary caregivers may be in a vulnerable position, both 
psychologically and economically, if their identity highly depends on their 
competences as a parent. In the guidance of new parents of infants with spina bifida, 
parents may be encouraged to share parenting tasks and work as much as possible to 
avoid a constriction of the primary caregiver’s world to spina-bifida related events 
only. Such a constriction may provoke elevated levels of parenting stress. 
As regards parents’ nursing-care tasks; for parents of children with bladder and 
bowel dysfunctions, professionals can play a helpful role by providing families with 
elaborate information about how to care for the child’s bladder and bowel dysfunctions 
(Erickson & Lynne, 2004). This information should include realistic guidelines and a 
sufficient base of knowledge for parents to oversee the consequences of more or less 
rigid adherence to the guidelines. Parents need to know the margins, in order to feel 
confident in transferring the care responsibilities to the child without worrying about 
risks for the child’s health. In terms of direct services, some parents may benefit from 
practical assistance with the teaching of personal care skills to the child. 
To address parents’ levels of parenting stress and their child-rearing practices; 
within the context of direct services it may be useful to offer parents specifically 
tailored parenting-empowerment programs directed at helping them to evaluate the 
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competences and needs of their developing child with spina bifida, at enhancing their 
reflective skills about how parenting goals can be differentially adjusted to their 
child’s individual capacities on various life-skill domains, and at increasing their 
awareness of feelings around their current and future role as a parent/caretaker. We 
have mentioned the “Experiential Program for Parents” (Maiquez, Rodrigo, Capote, & 
Vermaes, 1999; Maiquez, Blanco-Villasenor, Rodrigo, & Vermaes, 2000) as an 
example of such a program. 
4 . 2  R e f e r e n c e  A g e n t s  
With reference agents, we refer to all the professionals who come into contact with 
children who have spina bifida and their families on a more or less frequent basis. 
These agents may include (para)medical professionals (e.g., general practitioners, 
medical specialists from spina-bifida teams, nurses, and physical therapists), mental 
health professionals (e.g., psychologists and social workers), and educational 
professionals (e.g., teachers, remedial teachers, and school psychologists). 
Bearing in mind the high prevalence of psychological symptoms and parenting 
stress, it is important that these agents monitor parents’ psychological well-being by 
asking them how they cope, how they keep the care strains manageable, how they 
support one another, and how they reserve time to balance the care for their child with 
spina bifida and other primary tasks with their personal needs. Alertness to the quality 
and amount of social support around the family is essential. 
Professionals who are involved with families of school-aged children with spina 
bifida should be alert to parents’ accounts and signs of persisting stress. Under all 
circumstances of suspected long-term stresses, reference agents should encourage 
parents to seek psychological assistance in the first line, not only because parents of 
children with spina bifida need a long breath to face the ongoing demands, but also 
because the levels of stress may be the result of a long trajectory of personality 
shaping that extends beyond the spina-bifida experience. 
4 . 3  F i r s t -  a n d  S e c o n d - l i n e  P s y c h o l o g i c a l  A s s i s t a n c e  
Explorative diagnostics should test the presence of the DSM-IV-TR criteria of PTSD, 
ASD, and PTSS, as well as, parents’ levels of stress in the parenting domain. If the 
explorative diagnostics confirm the presence of psychological symptomatology in 
parents and/or excess levels of parenting stress, three explanatory diagnostic 
hypotheses must be tested: (1) the quality and availability of parents’ resources of 
marital, family, and social support (social support hypothesis), (2) parents’ appraisals 
and coping skills (self-regulation hypothesis), and (3) parents’ emotional stability as 
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part of their personality (personality hypothesis). In case, the social support hypothesis 
is confirmed, first-line psychological assistance may be provided to help parents 
(re)build a network of support to alleviate the demands and stresses. Similarly, if the 
self-regulation hypothesis is confirmed, first-line psychological assistance may be 
directed at increasing parents’ insight into aspects of stress processing and at 
amplifying parents’ repertoires of coping strategies.  
If, however, the personality hypothesis is confirmed, therapy in the second line 
directed at identifying, explicating, and modifying parents’ internal working models of 
former experiences in relationships may be necessary to remediate the psychological 
symptoms and levels of parenting stress. In case of a full PTSD diagnosis, psychiatric 
care may be indicated. An example of guidelines for the management of PTSD can be 
found with the Royal College of Psychiatrists and The British Psychological Society 
(National-Collaborating-Centre-for-Mental-Health, 2005). 
5 .  F i n a l  C o n c l u s i o n  
This thesis has shown that having a child with spina bifida can cause considerable 
psychological distress in parents, including post traumatic stress symptoms (PTSS). It 
is important to note that the initial psychological stress appears both in parents of 
children with severe as well as in parents of children with mild forms of spina bifida. It 
is of equal importance to realize, nonetheless, that some parents do not suffer from 
psychological symptomatology, suggesting that they may have access to resources that 
make them resilient. Preliminary evidence in this thesis has also shown that on the 
average, parents’ PTSS decrease during the first two years of the child’s life, albeit 
that PTSS in parents of children with severe spina bifida decline at a slower rate than 
in parents of children with mild spina bifida. 
A rather alarming finding is that more than one third of parents – particularly 
mothers – of school-aged children with spina bifida continue to experience high levels 
of parenting stress. We found one risk factor: the severity of the child’s functional 
impairments. Parents of children with mobility problems, bladder and bowel 
dysfunction reported higher levels of parenting stress. On the other hand, we also 
found one resilience factor: parents’ personality. Parents with emotionally stable 
personality traits were less vulnerable to parenting stress. 
In contrast to the above “bad news”, which undoubtedly deserves research follow-
up and clinical concern, this thesis has also generated positive findings. On the 
average, parents’ marital relationships and family-level relationships were found to be 
of similar quality as those of parents with able-bodied children, meaning that parents 
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of children with spina bifida generally have equally happy and fulfilling marriages and 
have equally supportive and nurturing relationships at the family level. 
In addition to these findings, the research process of this thesis yielded several 
outcomes. First, themes for future research were identified. Second, an adjusted 
theoretical framework could be outlined. And third, the findings enabled us to 
formulate directions for the clinical practice. 
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SAMENVATTING  
 
 
Spina bifida (open ruggetje) is de meest voorkomende, aangeboren, neurologische 
afwijking (Detrait et al., 2005; Mersereau et al., 2004). Wereldwijd wordt naar 
schatting 1 op 1000 kinderen geboren met spina bifida. Spina bifida – in het bijzonder 
myelomeningocele – is tevens de meest complexe aandoening waarbij leven mogelijk 
is. Als gevolg hiervan is de medische behandeling van kinderen met spina bifida in 
veel gevallen een zeer gecompliceerd en levenslang proces. Bovendien kan spina 
bifida beslissingsprocessen met zich meebrengen rond gevoelige kwesties zoals 
zwangerschapsafbreking, selectiecriteria voor behandeling, en levensbeëindiging 
(Kompanje et al., 2005). 
Gelet op de relatief hoge prevalentie, de ernst van de aandoening, en de 
verstrekkende gevolgen voor het kind en zijn of haar directe omgeving, is het 
opmerkelijk hoe weinig systematische kennis voorhanden is als basis voor het 
medische handelen en de psychosociale hulpverlening (Liptak, 2003). Meer in het 
bijzonder is er weinig inzicht in de effecten van spina bifida op het gezinsfunctioneren 
(Holmbeck, 2003; Singh, 2003; Thompson & Kronenberger, 1992). 
In het licht van deze problematiek werd met dit onderzoek beoogd om de 
wetenschappelijke kennis ten behoeve van de medische besluitvorming en de 
psychosociale hulpverlening aan gezinnen van kinderen met spina bifida te vergroten. 
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De focus lag hierbij op de ouders, enerzijds omdat het welzijn van ouders op zichzelf 
belangrijk is en anderzijds omdat uit onderzoek is gebleken dat ouderlijke 
psychosociale aanpassing de belangrijkste determinant is voor het psychosociale 
functioneren van kinderen met een chronische ziekte, hun broers en zussen, en het 
gezin als geheel (Thompson & Gustafson, 1996). 
De doelstelling van dit onderzoek werd vertaald in twee onderzoeksvragen: (1) wat 
is het effect van spina bifida op het psychosociale functioneren van ouders, en (2) 
welke risico- en veerkrachtfactoren verklaren variaties in de psychosociale 
aanpassingen van ouders? Beide vragen waren geënt op het “Disability-Stress-Coping 
Model” (Wallander et al., 2003; Wallander & Varni, 1998; Wallander, Varni, Babani, 
DeHaan et al., 1989). In dit model wordt psychosociale aanpassing gedefinieerd als 
mentale gezondheid en sociaal functioneren. Met het model is voorts getracht om 
factoren in kaart te brengen die verklaren waarom sommige ouders, meer dan anderen, 
lijden onder de acute en chronische stressoren die gepaard gaan met het krijgen, 
opvoeden en verzorgen van een chronisch ziek kind. Enerzijds worden risicofactoren 
onderscheiden die de psychosociale aanpassing kunnen bemoeilijken, zoals de ernst 
van de ziekte, de functionele zorgbehoeften van het kind, en andere psychosociale 
stressoren zoals belangrijke levensgebeurtenissen. Anderzijds worden veerkracht-
factoren onderscheiden die de psychosociale aanpassing kunnen bevorderen, te weten: 
persoonlijke eigenschappen, sociaalecologische factoren, cognitieve betekenisver-
lening en coping. 
Voor de beantwoording van de onderzoeksvragen werden in eerste instantie twee 
overzichtsstudies gemaakt van de bestaande onderzoeksliteratuur, omdat een heldere 
synopsis hiervan ontbrak. De eerste overzichtsstudie (hoofdstuk 2) richtte zich op de 
mentale gezondheid van ouders. Via PsychInfo, Medline, en referentielijsten werden 
33 relevante studies geïdentificeerd waarvan er 15 in aanmerking kwamen voor een 
meta-analyse. De gewogen, gemiddelde, effectgrootte Hedges’ d+ werd berekend voor 
verschillen tussen onderzoeksgroepen bestaande uit ouders van kinderen met spina 
bifida en controlegroepen. De resultaten toonden een aanzienlijk negatief effect voor 
moeders en een iets geringer negatief effect voor vaders aan. Ouders – in het bijzonder 
moeders – van kinderen met spina bifida hadden dus meer psychologische klachten 
dan ouders van gezonde kinderen. Bij moeders was de effectgrootte heterogeen; dit 
houdt in dat niet alle moeders psychische klachten hadden. De effectgrootte bij vaders 
was homogeen, wat inhoudt dat er weinig onderlinge verschillen waren in psychische 
klachten tussen vaders. 
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Hoewel de resultaten leken uit te wijzen dat moeders, in hun rol van primaire 
opvoeder, meer risico liepen op psychische klachten dan vaders, moet men bij de 
interpretatie van de resultaten een slag om de arm houden omdat er slechts drie studies 
waren op basis waarvan een effectgrootte voor vaders kon worden berekend. 
Op zoek naar risico- en veerkrachtfactoren van de mentale gezondheid van ouders 
werden gewogen, gemiddelde, effectgroottes r berekend over correlaties tussen 
kenmerken van het kind, de ouders, het gezin, en het netwerk van sociale 
ondersteuning enerzijds, en psychische klachten van ouders anderzijds. De 
effectgroottes gaven aan dat ouders van kinderen met ernstiger vormen van spina 
bifida slechts iets meer psychische klachten hadden dan ouders van kinderen met 
mildere vormen van spina bifida. Daarentegen bleken de gedrags- en emotionele 
problemen van het kind, negatieve betekenisgeving, ontwijkende en hulpzoekende 
copingstijlen van ouders, evenals een controlerend en conflictvol gezinsklimaat wel 
gerelateerd te zijn aan een hogere mate van psychische klachten bij ouders. Deze 
factoren zouden op grond van het Disability-Stress-Coping Model kunnen worden 
aangemerkt als potentiële risicofactoren. In positieve zin, bleken ouderlijke hoop, 
opvoedingstevredenheid, gevoelens van opvoedingscompetentie, een ondersteunende 
huwelijksrelatie, een ondersteunend gezinsklimaat, en tevredenheid met netwerken van 
sociale ondersteuning geassocieerd te zijn met minder psychische klachten van ouders. 
Mogelijk zouden deze factoren de psychische veerkracht van ouders kunnen vergroten, 
hoewel opnieuw een aantal kanttekeningen geplaatst moet worden bij de resultaten. De 
effectgroottes konden niet allemaal berekend worden op basis van drie of meer studies. 
Bovendien waren alle correlaties cross-sectioneel wat inhoudt dat causale verbanden 
niet empirisch zijn aangetoond. 
De tweede overzichtsstudie (hoofdstuk 3) richtte zich op het sociale functioneren 
van ouders binnen drie typen relaties: de ouder-kindrelatie, de partnerrelatie, en de 
gezinsrelatie tussen alle gezinsleden. In PsychInfo, Medline, en referentielijsten 
werden 28 relevante studies geïdentificeerd. Er waren onvoldoende studies met 
voldoende statistische gegevens beschikbaar voor een meta-analyse, daarom werd een 
beschrijvende review-methode toegepast waarbij de effectgroottes van studies die wél 
voldoende gegevens rapporteerden, werden vermeld. 
Studies lieten significante verschillen zien tussen het sociale functioneren van 
ouders van kinderen met spina bifida en ouders van gezonde kinderen op een aantal 
aspecten van de ouder-kindrelatie, maar niet op de aspecten huwelijksgeluk, partner 
communicatie, en huwelijksstabiliteit van de partnerrelatie, noch op de aspecten 
cohesie, flexibiliteit en communicatie van de gezinsrelaties. Binnen de ouder-
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kindrelatie bleken ouders van kinderen met spina bifida even warm, accepterend en 
ondersteunend te zijn ten opzichte van hun kind als ouders uit controlegroepen. Echter, 
ouders – vooral moeders – bleken intensiever en langere tijd betrokken te zijn bij de 
persoonlijke verzorging van hun kind dan ouders uit controlegroepen. Moeders van 
kinderen met spina bifida waren bovendien vaker overbeschermend en oefenden meer 
psychologische druk uit op hun kind dan moeders uit controlegroepen. Ouders van 
kinderen met spina bifida bleken ook meer opvoedingsstress en minder 
opvoedingstevredenheid te ervaren dan ouders uit de controlegroepen. Bovendien 
bleek dat ouders van kinderen met spina bifida bij de overgang naar de adolescentie 
minder conflicten met hun kind aangingen dan ouders van gezonde kinderen. 
Deze resultaten maakten een negatief effect van spina bifida op het sociale 
functioneren van ouders binnen de ouder-kindrelatie zichtbaar. De resultaten 
ondersteunden voor een deel de “miscarried-helping” hypothese waarin wordt gesteld 
dat ouders van kinderen met een chronische ziekte problemen hebben met de 
afstemming van hun opvoedingsdoelen en -strategieën op de ontwikkelingsmogelijk-
heden van het kind. Enerzijds kan het overbeschermende gedrag en de misplaatste 
hulp van ouders duiden op onderschattingen van het kind en anderzijds kan de 
psychische druk die ouders uitoefenen, duiden op overschatting en bovenmatige 
verwachtingen ten opzichte van het kind. Over het geheel genomen rapporteerden 
moeders van kinderen met spina bifida meer opvoedingsstress dan vaders. Dit kon 
opnieuw een aanwijzing zijn dat voornamelijk moeders de opvoeding van kinderen 
met spina bifida op zich nemen en daardoor kwetsbaarder zijn dan vaders.  
Bij gebrek aan voldoende studies bleek het moeilijk te zijn om duidelijke risico- en 
veerkrachtfactoren van ouderlijk sociaal functioneren te identificeren. Mildere, in 
plaats van ernstigere, vormen van spina bifida leken samen te hangen met minder 
effectief opvoedingsgedrag en minder tevredenheid in de partnerrelatie. De ernst van 
spina bifida leek niet gerelateerd aan opvoedingsstress en opvoedingstevredenheid. 
Deels komen deze resultaten overeen met de “marginality” hypothese waarin wordt 
gesteld dat kinderen met minder ernstige beperkingen meer aanpassingsproblemen 
hebben omdat ze zich noch met gezonde, noch met ernstig beperkte kinderen kunnen 
identificeren. Dit zou kunnen verklaren waarom de opvoeding van een mild beperkt 
kind meer stress oplevert dan dat van een ernstig beperkt kind. Ten slotte vond een 
aantal studies een verband tussen de psychische aanpassingsproblemen van kinderen 
met spina bifida en ouderlijke opvoedingsstress. 
Ten aanzien van veerkrachtfactoren werd gevonden dat moeders van kinderen die 
meer zorg nodig hebben, meer opvoedingstevredenheid rapporteerden. Ten slotte vond 
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een klein aantal beschikbare studies dat ondersteuning van gezinsleden onderling, 
sociale ondersteuning van buiten het gezin, en actieve copingstijlen gerelateerd waren 
aan positieve uitkomsten in de ouder-kind-, partner-, en gezinsrelaties van ouders. Ook 
bij de tweede overzichtsstudie geldt dat het aantal studies erg klein was, dat studies 
meestal alleen moeders hadden onderzocht en dat onderzoeksdesigns voornamelijk 
cross-sectioneel waren. 
In de tweede fase van dit proefschrift werd empirisch onderzoek verricht naar die 
thema’s die in de literatuur onderbelicht waren gebleven. De dataverzameling maakte 
deel uit van het Nijmeegse Interdisciplinaire Spina Bifida (NISB) onderzoekspro-
gramma – een meerjarig project aan het Radboud Universiteit Nijmegen Medische 
Centrum waarbij kinderen met spina bifida vanaf de geboorte worden gevolgd. Tussen 
januari 2003 en september 2005 werden semi-open interviews gehouden met ouders 
van schoolgaande kinderen met spina bifida (N = 58) en ouders van pasgeborenen met 
spina bifida (N = 25). Tijdens deze interviews werd aan alle ouders gevraagd om te 
rapporteren over hun ervaringen rond de eerste confrontatie met de spina bifida 
diagnose. Aan ouders van schoolgaande kinderen werd ook gevraagd te rapporteren 
over ervaringen tijdens de babytijd, de peutertijd, en de schoolleeftijd. Aan ouders 
werd na iedere besproken levensfase een vragenlijst voorgelegd met symptomen van 
posttraumatische stress. Na afloop van het interview vulden ouders thuis een serie 
vragenlijsten in over persoonlijkheid, copingstijlen, netwerken van sociale 
ondersteuning, opvoedingsstress, huwelijkskwaliteit en gezinsfunctioneren. In 
hoofdstukken 4 en 5 wordt verslag gedaan van twee onderzoeken op basis van deze 
NISB-gegevens. 
Daar het tweede literatuuroverzicht had laten zien dat spina bifida voornamelijk de 
opvoedingsrelatie beïnvloedt, ging de interesse uit naar de vraag welke factoren 
variaties in opvoedingstress konden verklaren. Ten eerste was uit de literatuur een 
moeilijk te verklaren inconsistentie naar voren gekomen, namelijk het kleine positieve 
verband tussen de ernst van spina bifida en psychische klachten bij ouders enerzijds, 
en het negatieve verband tussen de ernst van spina bifida en opvoedingsstress 
anderzijds dat de “marginality” hypothese leek te ondersteunen. Opvallend was echter 
dat onderzoekers de ernst van spina bifida zeer uiteenlopend hadden gedefinieerd en 
gemeten. Op grond van de ICF classificatie (WHO, 2001) rees het vermoeden dat niet 
de ernst van de lichamelijke aandoening, maar de ernst van de functionele beperkingen 
(mobiliteit, blaas- en darm-disfunctie) van kinderen met spina bifida bepalend was 
voor de ervaren opvoedingsstress. Immers de mate waarin kinderen met spina bifida 
zelfstandige activiteiten kunnen ontplooien en deel kunnen nemen aan het 
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maatschappelijke leven hangt af van hun functionele mogelijkheden. Ten tweede viel 
uit de literatuur te constateren dat er geen onderzoek voorhanden was naar de invloed 
van ouderlijke persoonlijkheidskenmerken op opvoedingsstress in pediatrische 
populaties, hoewel opvoedingstheorieën en onderzoek naar determinanten van 
opvoeding het belang van ouderlijke intrapersoonlijke kenmerken benadrukken 
(Belsky, 1984; Belsky & Barends, 2002; Belsky et al., 1995).  
De gegevens van 46 moeders en 37 vaders van de schoolgaande kinderen met spina 
bifida (6-14 jaar) werden gebruikt om deze hypothesen te toetsen. De 
meetinstrumenten omvatten de neonatale, functionele, spina bifida diagnose (MRI en 
neurologisch onderzoek), de huidige lichamelijke functies (ouder rapportages), de 
huidige cognitieve functies (WISC-III), ouderlijke persoonlijkheid (Quick Big Five), 
en opvoedingsstress (Nijmeegse Opvoedingsstress Index; NOSI). 
De resultaten toonden aan dat ouders – in het bijzonder moeders – van kinderen 
met spina bifida meer opvoedingsstress hadden dan ouders van gezonde kinderen uit 
de normgroep van de NOSI. Meer dan een derde van de ouders scoorde ten minste één 
standaardafwijking boven het gemiddelde van de normgroep. Dit resultaat komt 
overeen met bevindingen uit de tweede overzichtsstudie. In verband met verschillen 
tussen moeders en vaders werd gecontroleerd of de arbeidstijd in betaalde banen van 
ouders gerelateerd was aan de ervaren opvoedingsstress. Dit bleek niet het geval. 
Moeders bleken dus niet kwetsbaarder voor opvoedingsstress dan vaders omdat ze 
vaker full-time opvoeder waren en bij gevolg vaker geconfronteerd werden met spina 
bifida gerelateerde stress. Een alternatieve interpretatie werd gezocht in het gegeven 
dat de opvoeding van kinderen met spina bifida veel onzekerheden met zich 
meebrengt. Ouders lijken moeite te hebben om het “goed” te doen als opvoeder. Het 
beeld van de goede opvoeder is meer verwant aan de geslachtsidentiteit van vrouwen 
dan van mannen (Bugental & Goodnow, 1998). Om die reden zou het kunnen zijn dat 
moeders van kinderen met spina bifida vatbaarder zijn voor opvoedingsstress dan 
vaders. 
Verdere resultaten wezen uit dat de neonatale diagnose en de huidige lichamelijke 
functies van kinderen, evenals de ouderlijke persoonlijkheidskenmerken extraversie, 
emotionele stabiliteit en vriendelijkheid, significant correleerden met 
opvoedingsstress. In het definitieve regressiemodel verklaarden de huidige 
lichamelijke functies van het kind en een gebrek aan ouderlijke emotionele stabiliteit 
gezamenlijk 42% van de ervaren opvoedingsstress bij moeders en 47% van de ervaren 
opvoedingsstress bij vaders. Er werden geen interactie-effecten van functionele spina 
bifida beperkingen met persoonlijkheidskenmerken op opvoedingsstress gevonden.  
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Op basis van de resultaten werd geconcludeerd dat de problemen van schoolgaande 
kinderen met mobiliteit, blaas, en darmen een continue bron van opvoedingsstress 
vormen. Belangrijker nog werd geconcludeerd dat ouderlijke persoonlijkheid 
(emotionele stabiliteit) als een spil kan functioneren via welke zowel genetische 
factoren als diepgewortelde ervaringen uit het verleden van ouders van invloed kunnen 
zijn op de mate waarin ze opvoedingsstress ervaren. Dit impliceert dat aanhoudende 
opvoedingsstress mogelijk niet kan worden opgelost door de opvoedingsbelasting te 
verlichten. In dergelijke gevallen zou de psychosociale hulpverlening zich moeten 
richten op beïnvloedbare condities die de emotionele stabiliteit van de ouder 
belemmeren, bijvoorbeeld onverwerkte ervaringen uit het verleden. 
Gefascineerd door de variaties in ouderlijke stress en psychische klachten werd een 
tweede studie (hoofdstuk 5) verricht om de aard van de psychische klachten nader te 
onderzoeken en om na te gaan of psychische klachten van ouders veranderden 
gedurende de levensloop van het kind met spina bifida. Als uitgangspunt werd 
verwacht dat de emoties van ouders in reactie op spina bifida vergelijkbaar waren met 
de reacties van mensen die ernstige fysieke verwonding bij een vriend of bloedverwant 
meemaken. Dergelijke intense ervaringen kunnen posttraumatische stress symptomen 
(PTSS) uitlokken (APA, 2004). William Kronenberger (persoonlijk e-mail bericht, juli 
2005) suggereerde bovendien dat ouderlijke stressreacties mogelijk zouden kunnen 
verlopen via stadia van het “Stress-Response Model” (Horowitz, 1976, 1986, 1997). 
Intussen werd ook een groeiende interesse in PTSS zichtbaar binnen de pediatrische 
psychologie (Bruce, 2006; Kazak et al., 2006). 
In het onderhavige onderzoek werden de vragen bestudeerd: (1) ervaren ouders 
PTSS binnen drie maanden na de geboorte van een kind met spina bifida, en (2) zijn 
PTSS door de tijd veranderd bij ouders van schoolgaande kinderen met spina bifida? 
In de beschrijvende studie, vulden 23 moeders en 18 vaders van 23 pasgeborenen met 
spina bifida (leeftijd M = 71.00 dagen, SD = 14.47) een vragenlijst met 17 DSM-IV-
TR criteria voor drie PTSS clusters te weten: herbeleving, vermijding van prikkels, en 
verhoogde prikkelbaarheid (APA, 2004). De resultaten toonden aan dat bij circa 75% 
van de ouders naar de maatstaven van de DSM-IV-TR sprake was van herhaalde 
ongewenste herbeleving van traumatische gebeurtenissen en een verhoogde 
prikkelbaarheid. De vermijdingssymptomen, echter, werden nauwelijks door ouders 
gerapporteerd. Hierdoor voldeden zeer weinig ouders aan alle DSM-IV-TR criteria 
voor een volledige diagnose Acute Stress-Stoornis (ASD) of Posttraumatische Stress-
Stoornis (PTSD). Deze bevindingen lijken in lijn met een constatering van Kazak 
(2006) die erop heeft gewezen dat ouders inherent aan pediatrische aandoeningen 
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meestal niet in een positie zijn om prikkels te kunnen vermijden die betrekking hebben 
op de traumatische gebeurtenissen. Ouders zijn immers de primair verantwoordelijken 
voor de zorg van het zieke kind. Een volledige diagnose ASD of PTSD waarbij sprake 
moet zijn van symptomen die horen bij vermijding zal volgens haar zelden gesteld 
kunnen worden, ook al ervaren ouders alle andere symptomen van posttraumatische 
stress. Om die reden is zij er voorstander van een aparte classificatie Pediatrische 
Medische Traumatische Stress (PMTS) te hanteren (Kazak et al., 2006). 
In antwoord op de tweede onderzoeksvraag, werden 58 moeders en 35 vaders van 
de 58 schoolgaande kinderen met spina bifida (6-14 jaar) retrospectief geïnterviewd 
over de periode rond: (1) de eerste diagnose, (2) de babytijd, (3) de peutertijd, en (4) 
de basisschoolleeftijd. Over elke besproken periode vulden ouders de vragenlijst met 
17 DSM-IV-TR criteria voor de drie PTSS clusters in. General Linear Model (GLM) 
analyses met herhaalde meting werden toegepast om trends te ontdekken in de scores 
variërend van tijdstip 1 tot en met 4. De resultaten lieten zien dat PTSS van ouders in 
de loop van de jaren waren gedaald met mogelijk een stabilisatie in de peutertijd van 
het kind. Bij ouders van kinderen met ernstige vormen van spina bifida verliep de 
daling minder snel dan bij ouders van kinderen met milde vormen van spina bifida. De 
resultaten stemden overeen met de fasen van psychologische aanpassing uit het Stress-
Response Model. In tegenstelling tot ouders van pasgeborenen rapporteerden ouders 
van schoolgaande kinderen wel dat ze symptomen van vermijding hadden gehad vlak 
na de geboorte van hun kind. Dit riep de vraag op in hoeverre prospectieve en 
retrospectieve zelfrapportages over vermijding van prikkels valide zijn. Ook rees de 
vraag hoe een conceptueel onderscheid gemaakt kan worden tussen verdedigings-
mechanismen van ontkenning en positieve illusie die worden beschouwd als 
indicatoren van PTSS, en opzettelijke vermijding van prikkels als copingstrategie. 
Concluderend, blijkt uit de onderzoekingen in dit proefschrift dat spina bifida een 
aanzienlijk negatief effect heeft op het psychische functioneren van ouders – in het 
bijzonder op moeders – en op het sociale functioneren van ouders binnen de ouder-
kindrelatie. Er is echter geen bewijs gevonden voor een negatief effect van spina bifida 
op de kwaliteit van ouderlijke sociale aanpassing in de partnerrelatie en gezinsrelaties. 
In de eerste periode na de geboorte van kinderen met spina bifida nemen de 
psychische klachten van ouders de vorm aan van PTSS. Circa 75% van de ouders heeft 
herbelevingen van de traumatische gebeurtenissen rond de geboorte en last van 
verhoogde prikkelbaarheid. Rond de peutertijd zijn deze symptomen bij de meeste 
ouders verminderd. Opvoedingsstress daarentegen komt voor bij ongeveer een derde 
van de ouders die een kind met spina bifida hebben in de schoolgaande leeftijd. Ook 
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blijkt uit de overzichtsstudies dat ouders meer psychische druk uitoefenen op hun kind 
en meer geneigd zijn tot overbescherming van hun kind. Mogelijk speelt hierbij een rol 
dat het moeilijk is voor ouders om aangepaste opvoedingsdoelen te stellen voor hun 
kind met spina bifida omdat het kind geen normaal-typische ontwikkeling doormaakt. 
Sociaal-ecologische factoren die gerelateerd zijn aan betere psychosociale 
aanpassingen van ouders, zijn ondersteuning van de partner, ondersteuning van 
gezinsleden binnen het gezin, en ondersteuning van een sociaal netwerk dat aansluit op 
de behoeften van ouders. Intrapersoonlijke factoren die de psychosociale aanpassing 
bevorderen bij ouders zijn emotionele stabiliteit, positieve betekenisverlening en een 
actieve copingstijl. Risicofactoren voor de ouderlijke psychosociale aanpassing zijn de 
ernst van de functionele beperkingen, gedragsproblemen en emotionele problemen van 
het kind, een controlerend en conflictvol gezinsklimaat, en copingstijlen die 
gekenmerkt worden door vermijding en het zoeken naar steun. 
Vervolgonderzoek is gebaat bij longitudinale designs, grotere steekproeven, 
combinaties van rapportage en observatie, en geavanceerde statistische analyse-
technieken. Inhoudelijk is er behoefte aan vervolgonderzoek naar de rol van 
persoonlijkheid en coping in de regulering van stress, en de precieze betekenis van 
vermijding als functie van coping of uiting van PTSS. Ten tweede is er behoefte aan 
vervolgonderzoek naar de opvoedingsrelatie vanaf het ontstaan van een ouder-kind 
hechtingsrelatie tot de ontwikkeling van een gedeelde autoriteitsrelatie in de 
adolescentie en jongvolwassenheid. Thema’s zoals ouderlijke impliciete ideeën en 
opvoedingsdoelen zouden meer licht kunnen werpen op de precieze redenen waarom 
ouders meer opvoedingsstress ervaren dan ouders van gezonde kinderen. Tenslotte is 
het van groot belang dat toekomstige studies naar de effecten van spina bifida op 
gezinsfunctioneren ook de perspectieven van broers en zussen en de bredere contexten 
van vriendschappen, school en werk betrekken bij het onderzoek. 
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